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of the economic revolution that perfected meth- 
Apart from the 
magnitude of our railway system, we may justly 
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In all, four hundred and 
Iways of forty-eight coun- 
crossed the Atlantic and Pacific Oceans to 
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tably arise in such a gath- 
and solved by the railway 
(problems that were well pre 
of Mr. Stuyvesant Fish before 
are vastly different from those that have 
Buropeans, Here we have been engaged 
providing means of transportation where 
existed, in threading fertile but un- 
remote from the sea. In Burope, on 

way has been employed, not 
opening uninhabited regions, but 
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highways and waterways, and of providing a 
rapid and efficient means of communication be- 
Perhaps the difference will be 
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this country (nearly the entire portion lying 
of the, Alleghany Mountains) was an un- 
wilderness; and that seventy years ago there 
city In America with a population of 100,- 
twenty-two others with a population of 
e Atlantic seaboard conditions are fast 
those of the more densely inhabited Eu- 
countries. We have now thirty-nine cities of 
inhabitants and over, among them three with 
@ million each, besides some four hundred 
populations of 10,000 to 100,000. Because 
tremendous upbuilding of our communities, we 
learn the methods which the European railway 
builder and manager have found most adequate in deal- 
tug with the pressing problem of a rapidly-increasing 

Although the capitalization of our rail- 
ways is now $63,186 per mile (still far below that of 
$277,475 of the railways of Great Britain) an increase 
must certainly be expected, necessitated largely by the 
laying of additional tracks and the elevation of roads 
In coping with difficulties of 
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which renders it possible for American roads, despite 
the great cost of labor, to carry freight more cheaply 
than any railways in the world. Our methods, star- 
tlingly different from those followed across the sea. 
and the products of American inventive genius, un- 
trammeled by years of custom, wf} no doubt prove 
revelations to our foreign visitors. If the reports to be 
submitted at this session, and the discussion of them, 
are to be marked by the thoroughness of treatment 
which we have reason to expect of a scientific body, 
both Americans and Europeans will undoubtedly find 
that this seventh convocation has been productive of 
more enlightenment than any of it& predecessors. 


——- 
-_-o-2. 


THE ECONOMICS OF THE MOVING PLATFORM. 

We have discussed elsewhere in this issue the mo- 
tives which have led the Rapid Transit Commission to 
reserve Thirty-fourth Street for a subway operated 
with electrical trains, and suggest to the promoters of 
the moving platform the use of some other less im- 
portant crosstown thoroughfare. This action of the 
commission is not to be taken as a reflection upon the 
practical or commercial value of the moving platform 
proposition; and, indeed, a study of the mechanical 
features, as revealed in the engraving which we pub- 
lish in this issue, and the fact that this system has the 
indorsement and backing of some of the best-known 
railroad and electrical experts. in this country, afford 
a strong presumption that wherever the platform is in- 
stalled it will be so successful as to become an impor- 
tant element in the future transportation facilities of 
large and crowded cities. 

The most striking testimony in favor of the moving 
platform is that given last November by Mr. Stiilwell, 
the electrical expert of the Interurban Railroad Com- 
pany, in which he showed the great economic advan- 
tage possessed by the moving platform over the elec- 
tric-car system for city transportation. As the author 
of the following figures is the electrical engineer for 
both systems his calculations may be taken as absolute- 
ly correct and free from all partiality. It seems then, 
in the first place, that the moving platform has a great 
advantage in respect of the dead weight carried per 
passenger; for whereas in the local Subway service 
1,241 pounds of dead weight must be carried for each 
seat provided, and in the Manhattan six-car local ser- 
vice 790 pounds per seat, in the case of the moving 
platform the dead weight will amount to only 437 
pounds per seat, or one-third of what it is in the case 
of the Subway. There is, moreover, a large saving of 
energy resulting from the fact that the moving plat- 
form does not stop at stations. In the local service of 
the Subway over two-thirds of the energy supplied to 
the cars is dissipated in braking. In other words, if 
the cars moved at uniform speed and never stopped at 
stations, it would require only one-third of the power 
plant to keep the whole system in operation. A com- 
parison of the power required to move the trains and 
to move the platform shows that the Manhattan Ele 
vated cars require at the power house 30 kilowatts per 
car, and Subway cars require, at equal speed, about 50 
kilowatts per car. In the case of the Subway the ener- 
gy required is practically 1 kilowatt per seated pas- 
senger; that is to say, 10 kilowatts at the power house 
are required to transport ten seated passengers in the 

Estimating the rolling friction of the plat- 





it is said that Buropean cities bway. 
turies ago: that in 1830 the greater at about 6 pounds per ton, Mr. Stillwell estimates 


t 10 kilowatts, instead of moving, as in the case of 
the Subway, ten passengers, would move 260 passengers 
if they were seated on the moving platform. This 
great.difference of 1 to 26 is due to the small dead load, 
to the absence of stopping, and to the fact that the 
rolling friction per ton is very much less. 

It has been charged against the moving platform that 
the speed, 9 miles per hour, is low; but it was shown 
by Mr. Stillwell and indorsed by Mr. Stuyvesant Fish, 
that, because of the frequent stops, say on the local 
elevated or Subway trains, and of the great delay at 
stations in rush hours due to insufficient means of in- 
gress and egress to and from the cars, the higher speed 
of the elevated and Subway trains between stops is 
brought down, if the stops be included, to an average 
speed of 9.67 miles*per hour, which is only a little over 
one-half mile per hour greater than that of the plat- 
form which maintains its 9 miles an hour continuously. 

Finally, the capacity of the moving platform is vast- 
ly greater than even that of a four-track system 
when running under its shortest headway. The ca- 
pacity of the four-track section of the New York 
Subway, using eight-car express trains at intervals of 
2 minutes, dnd five-car local trains at intervals of 1 
minute, is 28,080 seated passengers an hour in one di- 
rection; whereas the capacity of the moving platform 
in one direction is 47,520 seated passengers per hour, 
an increase of nearly seventy per cent. In the pres- 
ence of such facts as these, facts of whose reliability, 
considering the source from which they come, there 
can be no doubt whatever, it is safe to predict that the 
moving platform will become an important element in 


” the future rapid transit system of this and other large 
 @ities; and it is to be hoped that if the decision of the 
~ Rapid Transit Commission against the use of Thirty- 
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fourth Street is final, the sponsors of the moving plat- 
form will make use of the opportunity presented for 
the use of Twenty-third Street or some other important | D 
crosstown thoroughfare. 


<> a 
————s 


THE STRENGTH OF TIMBER TREATED WITH 
PRESERVATIVES. ; 

With the increasing use of timber, preserved in one : 
way or another against decay and fire, it is important 3 
to determine the effect which the preserving process 
has upon the strength of the preserved timber. Many 
engineers believe that creosoted timber is more brittle 
and less capable of withstanding strains than the same 
timber before being treated with creosote. This is par 
ticularly true with bridge timbers and piling. 

Actual tests are necessary to determine what rela 
tionship exists between the preservative process and 
the strength of the timber. Most of the tests hitherto 
made with preserved timber were made by comparing 
results of testa on treated sticks with results on un 
treated sticks. In many instances these turned out in 
favor of the untreated timber. The reason why such 
tests are unfair to the preservative is that in the 
process of preservation two factors enter: (1) The 
actual process of impregnation with a preserving sub- 
stance, and (2) the preliminary processes of steam 
seasoning, in the majority of treating plants in the 
United States. A piece of timber subsequently treated P 
with creosote may be steamed to such an extent that 
the timber becomes exceedingly brittle. This, obvi- 
ously, will be the fault of the steaming and not of the 
creosote. 

Timber preservation divides itself broadly into three 
stages: First, the preliminary preparation; second, 
the actual preservative process; and, third, the treat-— 
ment of timber following preservation. The final 
strength of the timber may be influenced materially 
by each of the stages. 

The Bureau of Forestry erected an extensive plant 
on the grounds of the St. Louis Exposition for 
carrying on a series of investigations of the methods 
for preserving timber, and of the influence various 
preservative processes have upon the strength of the 
timber. These investigations have been organized and 
outlined by Drs. Von Schrenk and Hatt of the Bureau 
of Forestry. 

This general plan was pursued during the last few 
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Louis {n accordance with the following outline: 

(1) To determine the effect of preliminary processes, 
such as steaming, on the mechanical properties of the 
timber. 4 

(2) To determine the effect, of preservatives on the 
strength of timber, eliminating the effect of the pre 
liminary processes, ' : 

In order to determine the effect of these factors, the | 
programme was divided into two parts—part 1, the 
effect of the preliminary process, and part 2, the effect 
of preservatives. 

The effects of the preliminary process were deter- 
mined only on loblolly pine. Both green and seasoned 
timber was used in determining the effect of the preser- 
vatives. The preservative fluids investigated included 
only creosote and zinc chlorid. 

In making comparative strength tests of treated and 
untreated timbers, it is necessary to eliminate as far 
as possible the variations due to the great differences 
in quality of individual pieces of wood. This was ac 
complished in this case by using 11-foot timbers cut at 
the same time from one forest site. In testing the 
influence of preliminary processes of seasoning, a 3-foot 
section was cut from one end of each timber and sawed 
up into test pieces, which furnished a basis of com- | 
parison between (1) the results of tests on these “com —,, | 
trol” pieces, and (2) the results on test pieces taken ; 
from the remaining 8-foot section after the latter had 
been subjected to the various preliminary seasoning 
processes in the treating cylinder. 

In testing the effect of preservatives themselves the 
entire 11-foot timber was subjected to the preliminary 
seasoning processes, after which a 3-foot section 
was cut from the end of each timber. The 3-foot 
section thus having been subjected to the preliminary 
seasoning processes formed a basis of comparison with i 
the remaining 8-foot section, which was treated with ‘€ 
the preservatives. In this way the separate effects of 
the preliminary processes and the effects of the preser 
vatives could be isolated and determined. ae 

Because of an apprehension that defects of brittle 
ness of treated timbers might not be evidenced by the ~ ~ eo 
ordinary tests under slowly applied loads, provision 
was made for both static tests and impact teste, Te — 
test pieces were subjected to crossbending straim, com 
pression along the grain under both static and impact % 
conditions, and under shearing parallel to the grain 
and compression at right angles to the grain under 
static conditions. The data taken include the moisture 1 
conditions, specific gravity, and rate of growth. Dam 
ing the treating operations, records were kept of the — 
temperature to which the timbers were subjected at @8- 
stages, the amount of water lost or gained, and of U 
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amount of preservatives absorbed, as indicated by gross 
weight and subsequent chemical analyses of the test 
pieces. 

Ordinarily the strength tests were made immediately 
after treatment in the cylinder. In order, however, to 
determine what weakness might be introduced by 
changes in the physical condition of the preservatives 
in the wood through lapse of time, a complete series 
has been set aside for subsequent operations. An ad- 
ditional set of test pieces has been loaded with different 
percentages of the strength, as exhibited under the 
ordinary tests, and this load allowed to act for long 
periods of time, the deflections being measured from 
day to day. 

While this programme is not sufficiently advanced to 
allow the drawing of final conclusions, yet the prelimi- 
nary results are fairly indicative of what may be ex- 
pected. It is found that the steaming process weakens 
the resistance of the wood fiber to both static and im- 
pact loadings. It may be stated that this diminution of 
strength is very nearly in direct proportion to the 
length of time that any given steam pressure is ap- 
plied. The diminution of strength was found to be 
% per cent after a pressure of 20 pounds was applied 
for ten hours to green loblolly pine, and 10 per cent 
when a pressure of 20 pounds was applied for four 
hours. This diminution of strength increased very 
rapidly when the pressure rose above 20 pounds, and 
amounted to about 25 per cent when a pressure of 50 
pounds was applied for four hours. 

It will be easily seen that when the conditions of 
time and pressure are made very severe, the conditions 
prevailing in a pulp mill industry will be approxi- 
mated. Evidently it is well to avoid when possible the 
use of these preliminary steaming operations in the 
wood-preserving industry. 

With relation to the effect of preservatives them- 
selves, the latter is distinct from the preliminary pro- 
cess. It may be said that the treatment with zinc 
chlorid does not seem to further reduce the strength of 
timber beyond the effect of the steaming process. This 
might have been expected when it is considered that 
the strength of the zinc chlorid solution ordinarily used 
does not exceed 2% per cent. The strength of timber 
that has been treated with the 2% per cent solution of 
zine chlorid after having been steamed four hours at 
20 pounds pressure was the same as that of timber 
which had been steamed without the subsequent appli- 
cation of zine chlorid. The same statement may be 
made of timber treated with an 8% per cent solution 
of zinc chlorid. It may be that subsequently the crys- 
tallization of the zinc chlorid will weaken the wood 
fiber. This remains to be determined. 

The effect of the creosote appears to be the same as 
that of an equal amount of water in weakening the 
fiber. That is to say, the strength of creosoted timber 
is that of green timber. The difference is that while 
green timber gains strength upon seasoning, the creo- 
sote oil remains in the wood, and it appears from 
analysis of a pile 35 years old, that the oil remains in a 
liquid condition. Consequently, comparison between 
seasoned timber and creosoted timber will always re- 
sult to the disadvantage of the latter as far as its 
strength is concerned. In the case of creosoted wood, 
it also remains to determine what changes in the wood 
fiber take place through lapse of time in the presence 
of creosote oil. 

It is expected that a bulletin will be issued upon 
the results of these investigations when the tests are 
completed. This bulletin will also contain the results 
of the investigations to determine the best methods 
of preserving wood so that the maximum impregnation 
may be obtained with the least expenditure of oil per 
cubie foot of timber. 





A VISIT TO THE INTERIOR OF THE CRATER OF MONT 
PELE AND A PARTIAL ASCENT OF THE NEW 
“ DOME.” 
As {fr as is known to Mr. E. 0. Hovey, the Abbé 


J. Yvon (of Martinique) and Franz Beaufrand, man- _ 


ager of the Habitation Chalvet, are the first persons 
to have made a descent into the crater of Mont Pelé 
Since the present series of eruptions began in May, 
1902, and to have made a complete circuit of the 
“Dome” of the mountain. Their visit was made on 
October 24, 1904, and is described at length under the 
caption “Dans le Cratére du Mont Pelé” in La Mar- 
tinique for November 23, 1904, and we can do no better 
perhaps than to publish Mr. Hovey’s free translation of 
the Abbé’s account of the trip. 

“The day was perfectly calm, and we were at the 
summit of the mountain about two o'clock in the after- 
noon, accompanied by the faithful Latour, the domes- 
tie of the presbyter of Basse Pointe, who acted as our 
Porter. The summit of the mountain was covered by 
& rather thick cloud, but this cleared away about three 
O'clock and we prepared at once for the descent into 
the crater, 

“We directed our steps toward Morne Cacroix, and 
from there followed the lip ‘of the crater toward the 
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north and west, trying to find a place where the wall 
was neither too high nor too difficult, because we had 
brought with us a rope only 12 to 15 meters long. I 
was expecting to go almost as far as the talus of blocks 
of the Riviére Blanche, but at about 200 meters north 
of Morne Lacroix my companion, much more intrepid 
than I, stepped on the edge of the crater, examined 
the ground, and said with admirable assurance, ‘Here 
is where we must go down.’ Without giving me time 
to offer the least objection, he put the ted end. of 
the rope in the hands of Latour and myself, threw the 
rest. of the rope into the crater, and began to descend. 

“When he disappeared below the brink, a dreadful 
uncertainty came over me; who knows whether our 
little rope of ‘maho’ will be strong enough, and then, 
after the first 12 or 15 meters of depth, there remains 
another 50 meters to descend, and from above that ap- 
peared almost impossible. I was in all sorts of doubts, 
when the cord vibrated vigorously. What had hap- 
pened? An accident, perhaps! Happily, nothing had 
happened. Franz had simply shaken the cord and con- 
tinued to descend, scrambling along the wail, 

“*You can come,’ he cried to me, ‘It is very easy.’ 
I must confess that I was not entirely convinced. Still 
it was my turn; it would not do to hesitate, though a 
complication had arisen. At the top of the crater, there 
would remain Latour alone to support me.. Would he 
be strong enough for the task? As a measure of pre- 
caution, I made him lie down and stick his feet into 
two holes which we had dug in the ground, so that he 
might anchor himself and hold onto the rope to advan- 
tage. It was a good idea, and Latour did his part 
well. 

“We were not, however, at the bottom of the crater, 
and there was opportunity for performing gymnastics. 
At first, it was impossible to stand erect. It was neces- 
sary to sit upon the rocks projecting from the wall, and 
climb from one to another by the use of both hands 
and feet. This was hard work, and one left on. the 
rocks the skin of his hands, the bottom of his trousers, 
and the leather of his shoes. At last, after a quarter 
of hour of this exercise, we arrived at the bottom of 
the valley at the base of the Dome, which fills com- 
pletely the avenue of communication with the interior 
of the earth. 

“It is an error to suppose that there exists, in the 
bottom of the crater of Mont Pelé, a hole from which 
lava and gases have come out. At present, there is 
there a tremendous cork of andesite which is called 
‘The Dome,’ and which must have as its dimensions a 
diameter of. 800 meters at its-base and an altitude of 
from 350 to 400 meters. On all sides of the dome there 
are fumaroles, some of which (especially toward the 
north) throw out a reddish smoke, others (on the 
south and southeast sides of the dome) discharge 
whitish vapors, and still others, along the bottom of 
the crater near the base of Morne Lacroix in particu- 
lar, are surrounded with a carpet of sulphur covering 
the earth over a surface of several square meters. The 
temperature of the last-named fumaroles must be rela- 
tively low, as sulphur melts at 110 deg. C. to 120 
deg. C. * 

“We went to one of these fumaroles at about 50 me- 
ters from the base of Morne Lacroix, and there we 
noticed several vrocks covered with little crystals of 
sulphur and likewise a deposit 5 to 15 millimeters thick 
of a kind of salt which had a taste resembling potash. 
At this fumarole the ground was not excessively hot, 
about 65 deg. to 70 deg. C., but it was very wet, closely 
resembling the heavy sands and muds which one en- 
counters at the seashore. The sulphur emanations 
produce considerable discomfort in breathing, but they 
are incapable of asphyxiating a person in a short time. 
In the smoke itself, one can breathe three or four 
times without being obliged to leave. Still, we did not 
stay long at this spot, as it is extremely dangerous to 


«remain there on account of the avalanches from the 


dome. These avalanches no longer occur only on the 
side of the Riviére Blanche; they are mcre numerous 
on the east side, and tend to fill the crater near Morne 
Lacroix. At present the avalanches are very frequent, 
and probably not two. minutes passes without one oc- 
curring at some point or other on the side toward 


' Morne Lacroix. 


“When these avalanches are large, they cause in 
their descent from the dome smal! clouds of very fine 
white dust, which can easily be confounded at a dis- 
tance with smoke. This dust is carried away by the 
wind, and deposited upon different parts of the moun- 
tain. During the night from October 20 to 21 [1904] 
when one of the two great teeth which surmounted 
the dome was destroyed, dust fell as far away as the 
hamlet of Ajoupa-Bouilion. 

“But let us return to our excursion. We were 50 
meters from the base of Morne Lacroix, near the sul- 
phur fumarole, and were just quitting it, when a rather 
thick cloud invaded the crater, and prevented our see- 
ing more than 15 meters. We could no longer per- 
ceive the courses of the avalanches. It was very dis- 
quieting, and each moment we thought that they were 
coming upon us. Latour, perched above upon the rim 


of the crater itself, was extremely anxious for several 
minutes. The cloud concealed us from his sight, the 
avalanches seemed very strong, and he questioned 
whether'we were not already kilied. He began to call 
to us at the top‘of his voice, and we hallooed in re 
sponse, demanding of him what he wanted. , The reply 
came that ‘the evil spirits of the tain were abroad, 
and that we ought to come out the crater with all 
speed,’ It was simply an exhortation for prudence, 
and Latour was right. The avalanches becoming more 
and more frequent and nearer and nearer, it was in- 
deed wise to leave the spot where we were, ven 
when the avalanches seemed to e a direction far 
enough away from us, we were in fear because the 
immense blocks which descended from the summit 
sometimes struck and broke off in their course other 
blocks which were already hardened and seemed se- 


with rather troublesome clouds of hot dust, 

“On our way back to our point of descent, we discov- 
ered at about 150 meters from the base of Morne La- 
croix, toward the north, a fumarole the temperature 
of which attained not less than 150 deg, cate 
orifice. At two meters above the ground one could not 
bear the hand:for a moment in the vapors. 

“We vainly tried to climb the lip of the crater at the 
spot where we had descended: The 160s ee 
much too slender, and the good Latour 
means strong enough to support alone the 
ascent. It was necessary then to go 
of fragments of the Riviéfe Blanche, to find a place to 
get out. The walk was not agreeable, In 
nearer one came to this point, the larger 
blocks which had been thrown down by the 
Advance could be made only by leaping from one rock. 
to another, and the rocks had broken é@dges as 
as a cutlass, so that it 


=z 


his footing. 
“We were especially impressed with the peculiar 
aspect of certain of these blocks. 


presented a highly-polished surface which reminded 


one of the former great ‘Spine,’ which surmounted the 
crater during part of a year and which oe 
‘The Cone.’ Between these blocks, in the very botto 
of the crater and at the point of junction of the dome 
with the crater wall, we found a species of moss grow- 
ing, a fact which indicated that no hot cloud had 
passed over that particular’ spot for a long time, 

“At last we were at the famous*talus of fragments, 
a little above and at the north of the rocky cliff which 
is called the Petit Bonhomme. It is a spectacular and 
at the same time grand and terrible scene that this 
immense, whitish slope presents, beginning at the 
summit of the dome and extending to the sea, The 
slope toward the east [west?] is at first extremely 
rapid, then diminishes gradually as one approaches 
the site of St. Pierre. 
the dome has from this spot nearly 600 meters of 
altitude and the same diameter of base, 

“Needless to say, we did not prolong our stay un- 
necessarily beside this famous talus of fragments, For 


thought my blood almost ran cold. Accordingly, 1 
begged my comrade to hasten and to climb with me the 
seven or eight meters which it was necessary to sur- 
mount to attain the rim of the crater, In @ féw sec- 
onds this was done, and I was expecting to welcome 
at last the termination of my adventures, when look- 
ing toward the side opposite to the crater, I saw that 
we were obliged to walk along a narrow ridge, balaac- 
ing ourselves between two precipices, the crater on 
one side and the abysses of Précheur on the other. — 

“I assure you that I was almost discouraged, and I 
had for the moment the idea of. retreating and de- 
scending by the bed of the Riviére Blanche and of 
sleeping at Carbet. Fortunately, my ‘mentor’ was pres- 
ent. With unequaled audacity and agility, he ventured 
upon the dangerous ridge and invited me to follow. 


Thus was I obliged, through pride, to pass where he . 


had passed, and I followed him. 

“For about 100 meters it was death or balancing at 
every step, and we performed feats of agility, of 
strength, and of daring and prodigies of skill that ‘_ 
shall never forget. Arrived at the plateau on the sum- 
mit of the mountain, we cast a last look over the route 


which we had traversed. A great sigh of relief escaped 
us, and we rendered thanks to God for having been 


able to accomplish without accident an excursion 
which might well have cogt our lives. 

“This tale may perhaps, pass for romante in the eyee 
of some skeptics. .As proof of its truth, we have 
planted a flag at the bottoni of the crater, «ao 
meters north from the base of Morne ; 
have likewise brought here with us some 
with sulphur and other salts which we do not -TePoE:. 
nize, stones which we found within the rater, ent 





finally we have a photograph taken ir the — ec 


the crater at the north of the dome.” 
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If my eyes did not deceive me, | 
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A NEW TYPE OF COW-MILKING MACHINE. 

To construct the perfect milking machine has 
been the ambition of many inventors. In the 
records of the Patent Office at Washington may be 
found hundreds of the attempts to solve the prob- 
lem. These are the results of patient thought 
and labor by men in nearly all the walks of life, 
but principally by farmers, dairymen, engineers, 
and scientists. Many of these inventions show 
great ingenuity and some are fairly practical not- 
withstanding the more or less slight defects that 
they exhibit. : 

One of the great advantages of the milking ma- 
chine is that it supplies an exceedingly important 
but missing link in the chain of the sanitary trans- 
mission of milk from the cow to the consumer. 
Uniess the most rigorous conditions of cleanliness 
prevail, hand-milking is a danger point in even 
the best of modern dairying processes. In using 
the mechanical milker, the milk passes directly 
from the cow into a closed receptacle, and the 
danger of the entrance cf bacteria into it from the 
hands or clothing of the operator is, of course, 
entirely obviated. It is self-evident that in hand- 
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milking the danger that the milk may become in- 
fected by disease germs from the person of the milker, 
is ever present. And, should the person in question 
be a sufferer from tuberculosis or some other infec- 
tious disease, the danger is enormously aggravated. 
Besides adding this sanitary safeguard, the successful 
milking machine must fulfill two further conditions— 
it must decrease the time necessary entirely to ex- 
tract the milk, and it must make the operation less 
troublesome to the animal. 

One of the latest of these machines has been in- 
yented by Loomis Burrell, of Little Falls, N. Y. It is 
Claimed that in his invention, Mr. Burrell has suc- 
ceeded in designing a machine that fulfills the condi- 
tions described above, and one that has overcome the 
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The Cups, and Milk and Air Pipes. 
A NEW MILKING MACHINE. 


defects that are found in nearly all of the machines 
hitherto constructed. Reputable investigators fully 
substantiate this statement. The following is a brief 
description of the operation of the machine. The illus- 
trations show the method of applying it. 

When suction is applied to the milk pail or vessel, 
a piston-valve moves slowly up and down in its cylin- 
der and produces pulsations in the milk and air tubes 
connected therewith. These pulsations take place in 
such a manner that when the suction is applied to the 
milk-pipes and through the same to the internal com- 
partments or spaces of the flexible linings of the teat- 
cups, the external air is admitted to the air-pipes and 
through the same to the external compartments of the 
teat-cups outside of the linings, thereby applying the 
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suction to the teats within the linings and at the 
same time applying external air-pressure to the 
outer sides of the linings. In this manner the 
teats are squeezed at the same time that the suc. 
tion is applied to them. When the suction is cut 
off from the milk-pipes and the internal space of 
the cup-linings, the suction is applied to the air. 
pipes and the outer sides of the cup-linings, and 
thus the linings are drawn away from the teats 
against the shells of the cups, and the teats are 
allowed to hang nearly free in them. The vacuum 
in the linings is relieved quickly when the suc 
tion is cut off by the air entering the milk-pipes 
through the connector. In this manner pulsations 
are produced simultaneously inside and outside of 
the cup-linings, the operation alternating in such 
& manner that when the suction is applied to the 
interior of the lining to draw the milk from the 
teats, the external air is admitted to the exterior 
of the lining to squeeze the teats; and when the 
suction is applied to the exterior of the linings to 
draw the latter away from the teats, the externa} 
air is admitted to the interior of the linings to 
break the vacuum therein and quickly relieve the 
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teats from the suction. The linings are in this 
manner positively moved both inwardly and outwardly, 
and sharp and effective pulsations are produced. When 
the suction has been relieved on the milk-pipes and 
the lining has been drawn away from the teat, the 
cup nevertheless stays on the teat, partly because @ 
slight vacuum remains in the interior space of the 
lining and partly because the flexible mouthpiece of 
the cup holds the latter on the teat after the cup has 
once been drawn up to place thereon. 

The reciprocating movement of the piston valve is 
effected by a reversing-valve and an exhaust chamber 
and diaphragm. ‘The milk-pipes are partly of glass, to 
show whether the flow of milk is constant, and enable 
the operator to control the working of the machina 
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COMPLETING THE JEROME PARK RESERVOIR. 
Nature has provided a magnificent supply of pure 
water in the annual rainfall of the watershed of the 
Croton River, and when the. city authorities were con- 
sidering, some sixty years ago, the question of provid- 
ing a larger water supply, they selected this locality 


The Gate at End of Chamber Leads to 
Reservoir. 


for the construction of a new reservoir. If we bear 
in mind how much smaller New York was in the 
decade 1830 to 1840, when the new work was under- 
taken, than it is to-day, we shall appreciate the fore- 
thought and enterprise which led the authorities to 
build a costly reservoir fully forty miles forth from 
the city and lead the waters across the intervening 
distance in a solid masonry conduit. The Croton 
aqueduct, or, as it is now called, the old aqueduct, is a 
familiar landscape feature to travelers over the old 
Albany post road, and the unbroken service which it 
has rendered for more than half a century testifies to 
the excellent quality of the work. The maximum safe 
capacity of the aqueduct is 75,000,000 gallons in twenty- 
four hours. 

In 1890 the new aqueduct, with a capacity of 300,000,- 


Section of Dividing Wall Containing the Ola (Upper) and New (Lower) Aqueducts. 


000 galions per day, was completed. This structure, 
unlike the old one, which- was built almost. entirely 
upen the side hill and above ground, was constructed 
88 far as possible in tunnel, and was carried, as far 
&® practicable, in a straight line from Croton reser- 
voir to the Harlem River. Both aqueducts discharge 
directly into a terminal gatehouse, situated at 135th 
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Street and Amsterdam Avenue, from which the water 
is led by. tweive 48-inch pipes into the city mains and 
into the Central Park reservoirs. The latter have a 
capacity of a billion gallons of water, or sufficient for 
five days’ supply of the city. As a matter of fact, 
however, the high-water level of these reservoirs is 
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only 115 feet above the sea, and before they can be 
entirely exhausted, the pressure fails and the remain- 
ing water ceases to be available on the higher floors 
of the city buildings. 

For this reason the actual supply is limited to three 
and a half or four days, and in the event of a failure 
in the Croton reservoir, or of the two aqueducts above 
mentioned, the city would be brought within measur- 
able distance of a water famine, Although such a con- 
tingency as the failure of both aqueducts or of the 
reservoir is remote, the aqueduct commissioners deter- 
mined, some ten years ago, to enlarge the reservoir 
capacity at the city end of the line by constructing 
an additional storage basin which would have about 
double the capacity of those in Central Park. This 
would give the city a reserve of three billions of gal- 


lons, or about fourteen days’ supply. Work was started 
in 1896, and the westerly basin will be completed and 
in service by the close of the present year. 

The site chosen for the reservoir lies on the high 
ridge of land which runs in a general north-and-south 
direction between the New York and Putnam and the 
Harlem railroads, and judged from the engineer's point 
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of view, it is well adapted to the purpose. It forme a 
general depression on the summit of 

Nature has helped to leasen the labor 

and embanking this huge artificial basin; the depth 
which is 26% feet and its area 289 acres, by 

ing it for half the total distance 
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The other half of the distance has been shut in by an 
embankment and retaining wall. The original design 
called for a core-wall embankment around the greater 
part of the perimeter of the reservoir; but as the 
work proceeded, the character of the ground under- 
lying the foundations proved to be sco uneatisfactory 
that it was decided to substitute a solid masonry re- 


. taining-wall along the westerly and easterly sides of 


the reservoir. As the inner face of this wall is nearly 
perpendicular, it followed that the area of the bottom 
of the reservoir was greatly increased, the additional 
area being that contained between the line of the toe 
of the earth slope, as designed, and the line of the 
inside foot of the perpendicular wall. The enlargement 
amounted to about 10 acres. 

In spite of the natural basin that existed at the 
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reservoir site, the amount of excavation has been enor- 
mows. No part where the natural. surface was less 
than 16 feet above the proposed bottom, which is 
29 feet below the crest gf the retaining wall, and 
31% feet below the top of the finished embankment. 
The total amount of excavation is about 7,200,000 yarda, 
and as the excavated material occupies more space than 
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the material before excavation, some 11,000,000 cubic 
yards have been blasted out and excavated, the larger 
part being carried to the Sound, some six miles away, 
and dumped on. the low land or tide flats. Some of the 
material, however, was used in filling in property and 
streets of the Bronx; and a part was deposited for fill- 
ing in Van Cortlandt Park. All of this work but 
about 10 per cent has been completed 

Bott the old and the new aqueducts pass through the 
reservoir site on their way to the city, the former at 
the ground level, the lattér some 100 feet below the 
surface. As the bottom of the reservoir lies below the 
old aqueduct base or foundation, it has been necessary 
to rethove the latter structure altogether and rebuild 
it; this has been done. At a point about a mile to 
the north of the reservoir the new aqueduct is at the 
ground level, and it is here that it is depressed and 
carried in a tunnel to the deep level above mentioned, 
at which it is carried under the Harlem River. At 
about the center of the reservoir a vertical shaft, 
known as Shaft 21, rises from this aqueduct to the 
bottom of the reservoir. At the point to the north 
above mentioned, where the change of grade occurs in 
the new aqueduct, a deflecting gate chamber is being 
put in and a surface branch aqueduct is being built, 
which branch runs parallel with the old aqueduct, until 
the northern end of the reservoir is reached, Here the 
two aqueducts are continued in one compact masonry 
structure, known as Gatehouse No. 7, where the flow 
can be discharged into either the east or west basin or 
continued south through the masonry division wall. 
This division wall is built upon the solid rock and runs 
through the reservoir from north to south, dividing it 
inte two approximately equal and entirely separate 
basins, the top of the structure being at elevation 136.5 
and level with the top of the embankment, or 5 feet 
above the maximum high-water level In the reservoirs. 

At the center of its length, and opposite the Shaft 21 
leading down to the new aqueduct, a large main gate- 
house (No. 5) has been built, from which a short con- 
duit leads across to connect through this shaft with 
the new aqueduct below ground. To the south of the 
main gatehouse two corduit aqueducts are continued 
at bottom elevation 107, for distributing the supply, 
each conduit being 11 feet in diameter. The old aque- 
duct is carried above these at its former elevation. At 
a point 1,500 feet to the south of the gatehouse one 
distributing conduit leads iato the western and the 
other Into the eastern half of the reservoir. By this 
arrangement six separate systems of distribution of 
the water are secured. Water also can be discharged 
into the erst reservoir from the old aqueduct at Gate- 
house No, 6, or may be taken thereat. The reservoir 
may be filled or the water distributed directly from 
either the old or the new surface aqueducts, or from 
the subterranean aqueduct through Shaft 21, the opera- 
tions being all controlled at the main gatehouses, Nos. 
5,6, and 7. 

Six lines of 48-inch pipe radiate from the main cen- 
tral gatehouse, No; 5, two of which leave the reservoir 
at Van Cortlandt Avenue Gatehouse No. 2 to the north- 
west, two at Sedgwick Avenue Gatehouse No. 3 to the 
west, and two at Jerome Avenue Gatehouse No. 4 to 
the southeast, one of which leads to a high-service 
pumping station; also two 48-inch pipes will lead away 
south to Manhattan, from Gatehouse No. 6 at Kings- 
bridge Road. A gatehouse has been built at each 
point of exit. The main gatehouse connections are so 
arranged that these pipes may be supplied with water 
from either basin of the reservoir or directly from 
either the old or new aqueduct. The 48-inch pipes, 
with the aid of the new pumping stations, will serve 
the annexed district to the north of the Harlem River, 
and it'is also proposed to carry a double line of 48-inch 
pipes south across the Harlem River to connect directly 
with the city mains on Manhattan Island. This would 
give an independent source of supply in case of any 
accident to the present aqueducts where they cross the 
Harlem River. It has also been arranged to take off 
four lines of 48-inch pipes east and west from Gate- 
house No, 7, north end, connecting with the city sys- 
tem, should the reservoirs require cleaning, etc. 

It is the determination of the Aqueduct Commission 
to finish the westerly half first, and put it immediately 
in service, The final work of concreting the bottom 
was begun in 1904, and 30.25 acres were laid in that 
year. On March 27, 1905, work was again started on 
a seale that would insure its completion by the follow- 
ing Thankegiving, or before the frost set in. By 
April 27; between three and four acres had been laid, 
with only half the concreting plant installed. It was 
estimated that twelve mixers would be sufficient to 
complete the work im the year; but the contractors 
have ordered sixteen, and nine of them are at work. 
It is hoped to exceed the estimated output of concrete 
by 20 per cent, and carry the total per day up to 3,000 
square yards, or seventenths of an acre. The task is 
-@ truly gigantic one, as 101.25 acres have to be cov- 
ered with concrete 6 Inches in thickness, which means 
ata total of 1,750,000 cubic feet must be mixed, car- 
led to the site and carefully tamped and surfaced. 
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It will take at least a year more to complete the east- 
erly basin. We are indebted to Mr. J. Waldo Smith, 
the chief engineer of the Aqueduct Commission, and 
to Mr. F. 8. Cook, division engineer in charge of the 
construction of this work, for courtesies extended dur- 
ing the preparation of this article. 
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THE AUXETOPHONE FOR REINFORCING GRAMOPHONE 
SOUNDS. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Some time ago we drew attention in the ScieNnTIFIC 
American to the ingenious invention that had been 
devised by the Hon. C. A. Parsons, inventor of the 
steam turbine, and Mr. Horace Short, by the employ- 
ment of which the reproductive sounds of phonographs 
and similar machines could be appreciably reinforced. 
At that time the invention was in a purely experi- 
mental stage. In the interval, however, the inventors 
have been perfecting it so as to be a commercial and 
practical attachment to talking machines. In this di- 
rection they have now succeeded, and recently an in- 
teresting demonstration of its practicability was given 
in connection with a gramophone. 
' In this device, which is called the auxetophone, the 
usual diaphragm of glass or mica in the producer is re- 
placed by a small valve, which controls the admission 
of compressed air to the trumpet. The air is sup- 
plied from a small pump or bellows contained in the 
pedestal supporting the instrument at a pressure of 
about two pounds to a square inch. The valve, though 
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of small size, consists of a fine comb of aluminium or 
magnalium, and the teeth of this comb just cover the 
gaps in a corresponding comb of brass, through which 
the air tries to escape from the compressed-air cham- 
ber connected with the supply tube. 

The little magnalium valve, which is very light, fs 
hinged on steel springs, so that when its teeth are 
slightly lifted from the brass comb or valve seat, the 
air is allowed to escape at both sides of each tooth 
in very large quantities up through the two combs 
and into the trumpet. When, however, the two combs 
approech closely and almost touch, the escape of air 
is checked and almost ceases, 

It will thus be noticed that the slightest movement 
of the magnalium valve on its supporting springs 
greatly varies the admission of air into the trumpet; 
and being connected to the needle of the gramophone, 
the motion of the valve corresponds exactly to the 
motion imparted to it by the record, and also to the 
original wave of sound as recorded by the recording 
instrument when the record was made. 

The auxetophone reproducer may therefore be called 
an air relay, for by its use the gramophone record has 
only to work a valve of special construction, which 
controls the power of the compressed air. It is there- 
fore of much greater power and volume than the 
diaphragm reproducer hitberto used, while it has the 
additional feature of enforcing the harmonics, which 
gives increased fullness of tone. 

The reason of this remarkable change in tone is 
somewhat complex to explain, but the velocity of mo- 
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tion of the valve causes, or corresponds to, accelera- 
tion of the velocity of air in the trumpet, and that 
acceleration in the motion of the valve corresponds to 
double acceleration of the air in the trumpet. When 
this is worked out mathematically, it is found that 
the air wave provided in the trumpet is the differential 
of the wave on the record; in other words, the har- 
monics are reinforced, or a richness is imparted to the 
sound. Another feature of the auxetophone is an in- 
genious little “viscous connection,” as it is called, 
introduced between the needle and the valve, which 
adds to the softness of the tone, and its action may 
be compared to the effect of the moisture in the throat 
of the singer, or the effect of age and playing in mel- 
lowing and loosening the fibers in the wood of the 
violin, 

The auxetophone is a very powerful reinforcer, and 
on a calm day may be heard distinctly for two or three 
miles, and speech may be followed in every word from 
two to five hundred yards at least. The device has been 
acquired by the Gramophone Company, of London. It 
is intended, as soon as a few adjustments and simpli- 
fications have been made to coincide with public re- 
quirements, to install auxetophones upon transatlantic 
liners for the amusement of passengers. 

——— o > +> 
MOVING PLATFORM SUBWAY FOR NEW YORK CITY. 
Toward the close of November last year, there ap- 

peared before the Board of Rapid Transit Railroad 
Commissioners of this city several leading railroad 
officials and engineers, with a proposal to build a moy- 
ing platform subway below Thirty-fourth Street be 
tween First and Ninth Avenues in this city. The spon- 
sors of the new scheme are men of broad experience 
and high technical qualifications, as will be seen when 
we mention that they included Mr. Stuyvesant Fish, 
president of the Illinois Central Railroad, Gen. Eugene 
Grifin, first vice-president of the General Electric Com- 
pany, and Mr. Louis B. Stillwell, the electrical engt- 
neer of the Interborough Rapid Transit Company; and 
in the record of their testimony, given before the Rapid 
Transit Commission, the proposed moving platform is 
indorsed with a unanimity which is a guarantee that, 
so far as the mechanical and commercial aspects of the 
scheme are concerned, it is thoroughly practicable. The 
proposal was to build a continuous moving platform 
across Manhattan Island, under 34th Street, with a 
loop at each end, both the easterly-moving and west- 
erly-moving sections of the platform to be contained 
within a single tunnel. The platform was to be built 
in four sections: First an auxiliary section, to be sta- 
tionary during the greater part of the time, and op>r- 
ated only during the midnight hours, and three mov- 
ing sections, traveling at the respective speeds of three, 
six and nine miles per hour, the fastest section to be 
provided with cross seats throughout its entire length. 
The company stated, before the Rapid Transit Commis- 
sion, that the platform would have a capacity for 
delivering at a given point forty-eight thousand seated 
passengers per hour, and it was stated that an arrange- 
ment would be made with the present Subway Com- 
pany for a transfer of passengers. 

Subsequently to the presentation of the scheme, the 
Metropolitan Street Railway Company, which controls 
all the street railways in New York city, and intends 
to be one of the most active bidders for the construc- 
tion of further subways, argued strongly against the 
giving over of such an important thoroughfare as 
Thirty-fourth Street to a moving platform, and offered 
to build a subway system which would include Thirty- 
fourth Street as an important link therein. The mat- 
ter was thoroughly argued before the Rapid Transit 
Commission, and that body decided at its last meeting 
to reserve Thirty-fourth Street for a four-track sub- 
way, not necessarily as a part of the Metropolitan 
scheme, but for whatever company might be the 'suc- 
cessful bidder for a subway system that included the 
Thirty-fourth Street subway as part of it. At the 
same time, it was intimated to the promoters of the 
moving platform subway that if they were willing to 
consider some other important cross-town street, such 
as Twenty-third Street, the Rapid Transit Commissior 
would be ready to entertain a proposal. 

In coming to this conclusion six out of seven mem- 
bers of the Rapid Transit Commission that were pres- 
ent voted against the installation of the moving plat- 
form on Thirty-fourth Street, the. objections being 
directed, not against the moving platform as such, but 
against its appropriation of a thoroughfare which, be- 
cause of its contiguity to the new Pennsylvania Rail- 
road station, would form the most important cross- 
town link in the future complex system of subway 
transportation in New York. We cannot but think 
that, all things considered, the decision of the Commis- 
sion was a wise one, and that the first level below the 
street surface on Thirty-fourth Street should certainly 
be reserved for a system of transportation identical 
with that under which the greater part of the future 
subway system will be operated. At the same time, 
there is unquestionably a great future for the mov- 
ing platform, Its enormous capacity, which is far 
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greater than that of a line operated by electrical cars, 
renders it an ideal system for operation where traffic 
is greatly congested, and it is to be hoped that the sug- 
gestion of the Rapid Transit Commission as to Twenty- 
third Street will be adopted, and a moving platform 
subway built below that important thoroughfare. 

The engraving which we give on the front page of 
this issue shows clearly the general arrangement and 
detailed construction of the moving platform, It is a 
sectional perspective view, taken at one of the stations, 
of which there will be one to every block to the num- 
ber of ten in all. The subway itself will be con- 
structed of reinforced concrete, and between the sta- 
tions it will be divided into two equal halves by a 
vertical partition wall provided with manholes. The 
whole section of the tunnel will be 30 feet wide by 14 
feet in height. Eight feet of this height will be above 
the platform level and 6 feet below, the last-named 
dimension being sufficient to give headroom for opera- 
tors and inspectors of the driving machinery. The 
moving platform proper consists of three continuous 
lines of steel plate covered with rubber to insure a safe 
footing. The plates overlap laterally at their edges. 
The fourth platform, shown in our drawing as adjoin- 
ing the station platform, is an auxiliary which will 
be run at a speed of 3 miles an hour, and used only 
for a few hours after midnight when travel is light- 
est, at which time the main moving platform will be 
stationary. The first moving platform will run at a 
constant speed of 3 miles an hour; the second at 
6 miles, and the third platform at 9 miles an hour. 
The first two platforms will be known as stepping plat- 
forms, and the third, which is considerably wider, will 
be provided with transverse seats. To assist passen- 
gers in moving from one platform to another, the two 
stepping platforms will be provided with lines of verti- 
cal posts placed at frequent intervals. 

The platforms will be built in sections, each of 
which will be about 6 feet long, and the abutting 
ends of the sections will be struck to a radius which 
will permit of the platform curving around the termi- 
nal loops at First and Ninth Avenues. Extending 
longitudinally beneath each platform is a pair of 
I-beams, the upper flanges of which are riveted to the 
bottom of the platform, while the lower flanges serve 
to support the weight of the platform upon pairs of 
wheels which are carried upon transverse shafts 
mounted at intervals of 2 feet 9 inches, upon concrete 
piers, as shown in the engraving. Between each pair 
of longitudinal I-beams is carried a pair of horizon- 
tal guide wheels, which engage a guide rail that serves 
to keep the platform in proper alinement. At every 
75 feet, 10-horse-power motors are mounted on the floor 
of the subway, and are connected by a chain drive with 
the transverse shafts, which carry what might be 
called the driving wheels of the platform. The grada- 
tion in the rate of speed of the sections of the plat- 
form is secured by varying the diameter of these driv- 
ing wheels, which are 8 inches in diameter for the 
3-mile, 16 inches in diameter for the 6-mile, and 24 
inches in diameter for 9-mile platform. The driving 
wheels are covered with rubber, as are the horizontal 
central guide wheels, and consequently the motion of 
the platform will be both smooth and silent. The suc- 
cessive sections of the platform are coupled together 
by means of long links 46 inches in length, and the 
coupling pins are placed at the center from which the 
curves of the abutting ends of the platform sections 
are struck; consequently, the opening between the 
joints may be reduced to a minimum, and a smooth 
and continuous surface presented for walking, with no 
open spaces ‘o bewilder or trip the passenger. 

The stations on each block are provided with. two 
exits and two entrances, which are equipped with mov- 
ing platforms arranged as escalators. There are two 
chopping boxes on each side, and eighteen turnstiles 
are provided for exit, so that there is no interference 
between incoming and outgoing passengers. 
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Meteorological Summary, New Work, N. Wes 
April, 1905. 
Atmospheric pressure: Highest, 30.40; lowest, 29.30; 
‘mean, 29.88. Temperature: Highest, 76, date, 21st; 
lowest, 31, date, 17th; mean, 49.8; normal, 49. Warm- 
est mean, 54, 1871. Coldest mean, 41, 1874. Absolute 
Maximum and minimum for this month for 35 years, 


90 and 20. Average daily temperature deficiency since 
January 1, —1.2. Wind: Prevailing direction, NW.; 
total movement, 8.628 miles; maximum velocity, 56 
miles per hour. Precipitation, 2.45. Average for this 
Month for 35 years, 3.28. Deficiency, —0.83; since 
January 1, —2.11. Greatest, 7.02, 1874; least, 1.00, 
1881. Thunderstorms, 4th, 5th, 10th, 14th, 21st. Snow- 
fall, trace. Killing frost, 19th. 
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Motor vehicles are to replace the horse-drawn omni- 
buses in Berlin. It is intended that in the course of 
the next twelve months the omnibus horses shall be 
completely abolished in the German capital. If true, 
this is good news for the continental motor manu- 
facturers, 
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.Power Below the Niagara Falis. 
To the Editor of the Screntiric AMERICAN: 

In your editorial of April 8 re the vandalism at 
Niagara Falls, you spoke of the danger to the beauty 
of the famous and delightful “Falls of the Niagara.” 
Now, why is not some mention made of that great 
source of power to be obtained from that 106 feet 
difference of level between the foot of the falls and the 
town of Lewiston? Could not this power be made 
available by means of a dam somewhat similar to 
that now nearing completion at Croton? 

It seems to me that modern engineering practice 
should be able to overcome the difficulties there, and 
make Lewiston and the neighborhood the greatest 
power district in the world, and give to mankind un- 
limited quantities of that clean and ever-increasingly 
useful source of power, light, and heat. 

Walkerville, Ont., April 24, 1905. M. Price. 

[It would be quite possible to develop ihe energy of 
that portion of the Niagara River lying between the 
falls and the lake; not by building a dam, but by a 
shaft and tunnel. It would, however, be a very costly 
undertaking.—Eb.] 
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Dangers in the Use of Soap. 
To the Editor of the Screntrirvic AMERICAN: 

In the Screntiric American of March 4 there was 
an article by Mr. G. F. Shaver, telling of the awful 
effects following the use of the soap in public toilet 
rooms. I beg leave to tell the other side of the story. 
While in the employ of the State Board of Health of 
New Hampshire, I performed a large number of ex- 
periments to determine the relations of the use of 
various soaps to the transmission of disease. I made 
careful bacteriological study of seventy-five cakes of 
soap, obtained from as many sources, including hotels, 
machine shops, railroad stations, a sewage disposal 
plant, various kitchens, two abattoirs, and a number 
of specimens from a public bath, and was unable to 
find living germs on any of them. Another set of ex- 
periments was conducted, to find how long germs 
would live on soap. A cake of soap was put in a 
sterile dish, and inoculated with living germs from 
strong cultures and placed in the incubator. This was 
repeated with many varieties of soap and twelve of 
the most virulent varieties of germs. In no case did 
the germs live more than four hours, and that only 
once. The germs were all dead in less than a half 
hour, with but three exceptions. Bacteriological ex- 
aminations were made of twenty new cakes of soap, 
and no bacteria were found on any of them, although 
on one cake of “antiseptic soap” we found a pure cul- 
ture of a non-injurious mold, and we were able to 
grow this variety of mold on other cakes of the same 
soap, but not on the ordinary soaps, such as most 
commonly used.. We found that the soaps selling for 
five and ten cents per cake would kill the germs planted 
on them in slightly less time than the higher-priced 
soaps; this probably being due to much greater alka- 
linity. 

These experiments were not done for any soap com- 
pany, but were in connection with an extensive study 
of sterilization for operations in places other than 
hospitals. We concluded that soap in the farmhouse 
of ordinary cleanliness is safe to use for any purpose 
of cleaning. A. P. Merritt, M.D. 

519 North Street, Pittsfield, Mass., April 30, 1905. 

A Hint to Inventors, 
To the Editor of the Sctentivric AMERICAN: 
It frequently happens that even some of our most 





prolific inventors are at a loss for something to in- 
vent, and a hint now and then, if acted upon, will 
“help them out.” Successful inventors usually cast 


about for something for which there is an urgent de- 
mand, and which would come into general use. Just 
now there is a demand for a reliable signal to prevent 
railway collisions, i. e., a certain class of collisions. 
The causes of collisions are so various in their char- 
acter, that they may properly be classified. But this 
proposition has nothing to do with collisions between 
stations, but more particularly with such as occur in 
yards, or on sidings at small stations, or at any place 
on the line where there is but one siding. 

It frequently happens that the siding is too short 
to accommodate a train and keep the main line clear. 
This class of collisions fs far more frequent than form- 
erly. The roads have increased the length of trains, 
while the length of the sidings remains the same, and 
the trains, being heavier than usual, frequently get 
stalled before they can clear the main line, even if the 
side tracks were long enough. It not infrequently 
happens that the side track is so short or the train 
so long that the train on the siding covers the main 
line at both ends. This state of things will bring dis- 


aster to trains running in either direction and the 
one on the siding, as has been reported on several oc- 
casions, 





Within the last few years the most disastrous col- 
lisions have resulted from the inability of too long 
and too heavily laden trains to clear the main line in 
time to prevent disaster. rcs nigel 
lantern by night to warn the incoming trains 
wholly unreliable precautions. In dark, foggy weather, 
or at night, semaphores, flags, or lanterns cannot be 
seen in time to prevent accident, and the only reliable 
signal is something in the nature of an explosive. It 
often happens that the train crew are asleep, and 
pass all visual signals unheeded, and the only 
preventive of disaster in such cases is a system 
ordinary track torpedoes operated by small wiré cables, 
operated by trainmen or some responsible person, a 
part of whose duty will be to superintend the operating 
and keeping in repair of the signal appilances. This 
is not intended to act automatically. The idea is to 
stretch a small wire cable along the track on the ties 
or telegraph poles or on short posts, reaching far 
enough from the station to give an incoming train 
warning in time to stop before reaching the place of 
danger. At the far end of the wire or cable would be 
placed a number of torpedoes in a box or housing, 
this to be connected by the cable to a suitable con- 
trivance to act as a wire stretcher, located at some 
convenient point at the station. When desired to place 
the signal, the person in charge would turn a hand 
wheel, or move a lever, or operate whatever mechanism 
may be in use to pull the wire, which would -place the 
torpedoes on the rail. The wire or cable would be 
stretched taut on friction rollers, so that only a move- 
ment of the wire for a few inches would be required 
to place the explosives on the rail. A small cable 
made of about three. small wires would be preferable 
to a single wire, on account of greater pliability. 
There are various appliances for stretching wires, 
some of which would operate this signal apparatus 
admirably. 

There are other details that would be necessary to 
make such a contrivance perfect, but they will readily 
become apparent to anyone who essays to complete a 
signal after the above outline. 

Within the last few years more lives and a greater 
amount of property have been destroyed for want of 
proper or reliable signals to prevent this class of col- 
lisions than from all other causes combined; and the 
explosive system, if properly constructed and kept in 
order, is more reliable than any other kind of signal 
yet devised. WittiaM 8. Huytineron, 


ir 





The Carrent Supplement, 

The current Suprtement, No. 1532, opens with an 
account of the recent explorations in Peru, carried out 
under the auspices of the University of California, 
As the result of these investigations, it will be sasier . 
to give correct chronological position to each Peruvian 
culture which may be discovered. Excellent iliustra- 
tions accompany the article. The famous French chem- 
ist, M. Berthelot, writes on “Receptacles of Quartz 
and Their Uses in Chemistry.” Prof. William J. 8. 
Lockyer concludes his highly instructive paper on 
“Our Sun and Weather.” A great many although not 
all deep-sea fishes possess luminous organs, which vary 
remarkably in details in the diferent species, yet show 
a general resemblance to one another and to the analo- 
gous organs of cuttlefishes. These luminous organs 
are described in an interesting paper by Prof. Brauer, 
Dr. Alexander Roberts gives a simple explanation of 
variable stars. The new section of electric railroa/ 
which has been built up Mount Vesuvius is fully de- 
scribed and filustrated by the English correspondent 
of the Scirentiric American. The well-known naval 
architect, George W. Dickie, discourses eloquently on 
“The Man and the Ship.” Perhaps in no country in 
the world are workingmen se protected by the state 
and cared for as in Germany. Insurance is more or 
less compulsory. The system which has been worked - 
out by the government is disclosed in an instructive 
article. Thomas Holgate reviews reeent gas and oll 
engine generators. The usual Electrical Notes, Engi- - 
neering Notes, and Science Notes will be found in their . 
accustomed places. ; 
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Discovery of a Tenth Sateliite of Saturn. 

Prof. W. C. Pickering, of the Harvard University 
Observatory, has discovered a tenth satellite of Saturn, 
The stages of the discovery from the first suspicion of 
its presence to the confirmatory evidence extended over _ 
some years. 

The discovery of the ninth satellite was also made 
at the Harvard Observatory by Bond in 1848, The 
new satellite has a period of revolution of twenty- 
one days, or a little less than that of Hyperion, @ near- 
by satcllite, which revolves around Satarn in twenty- 
one days and six hours. 

The new satellite has an estimated diameter of 200 
miles. It is just beyond even telescopic vision and 
only the sensitive photographic plate can eatch it. The 
motion of the satellite is direct—against the hands of 
the watch viewed from the north—in a plane consider- 
ably inclined from the plane of the rings. ~ 
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THE VIAGRAPH: AN INSTRUMENT FOR MEASURING 
ROAD WEAR. 
BY CHARLES LAVELL. 

A most ingenious invention is the viagraph, an in- 
strument for measuring and registering wear in road 
surfaces. During a recent dispute bétween the London 
County Council and a firm of paving contractors, it 
furnished data of the most valuable and unimpeach- 
able character, putting into evidence facts which there 
was no disputing. In appearance 
the viagraph somewhat resembles a 
child’s sled. Its body consists 
mainly of two parallel runners, 12 
feet long, made of mahogany, with J 
brass fittings. Between these, and 
protected from the elements by a 
glazed cover, is placed the record- 
ing mechanism, a combination of 
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are responsible for the making and upkeep of high- 
ways. In disputes between municipal authorities and 
contractors, the value of such an infallible means of 
checking wear and tear upon roads will be obvious. 

Eye inspection in such cases is most misleading, 
and its value practically nti, because no two witnesses 
could estimate the depreciation alike. And in binding 
contractors to a definite quality in maintaining and 
laying down roads, the viagraph affords undeniable 
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THE MAKING OF A GOBELIN TAPESTRY. 

The aft of transmitting ornamental figures or de 
signs on the loom is probably nearly as old as that of 
painting them on a wall or a panel. The Egyptians, 
the founders of so many industries, knew at an early 
age the art of ornamenting fabrics by weaving, em- 
broidery, and the application.of colors. In the sub 
terraneous temples at Beni-Hassan, the wall paintings, 
which date back to 3000 B. C., show the representa 
tion of an upright loom, which in 
general arrangement and even in 
detail is singularly similar to that 
used to-day. Nor are historical 




















proofs wanting that the Egyptians 
of the time of the Pharaohs pro 
duced fabrics of extraordinary rich- 
ness and fineness, which might be 
compared favorably with examples 
of the modern industry. The same 








highly ingenious yet easily compre- 
hended devices. 

When the viagraph is prepared 
for a test, the principal recording 
factors—a steel-shod skate, shaped 
like a section of an ordinary cart 
wheel, 40 inches in diameter, and a 








may be said of western Asia and 
Greece. The ancient authors are 
unanimous in proclaiming the mag- 
nificence displayed by Babylon and 
Nineveh in textile hangings and 
carpets, and there are many records 








cog-wheel—are both brought into 

contact with the surface to be sur- 

veyed. The skate and wheel are ° 
each connected, by means of delicately adjusted lev- 
ers, with a paper-bearing cylinder, upon which, as the 
instrument travels, two lines are reproduced by means 
of pens; one reeords the profile of the road traversed 
in @ more or less agitated Mne, on a scale of % inch 
to the foot; the other indicates a datum line. As the 
skate drops into a rut, so the lever connected there- 


with records the inequality upon the paper chart. 


Net only does the instrument record in a profile map 
the inequalities over which it passes, but it places the 
fact In an even more comprehensive form by indicat- 
ing, On & system of decimal dials, the sum total of 
such unevennesses in feet per mile. By means of a 
ratchet wheel and delicate 
triple pawl, the registra- 


The Operative Mechanism of the Viagraph. 


proof of its merits, as it will indisputably convict the 
contractor in the case of excess of wear or neglect— 
or worse. 

The writer is indebted to Messrs. Glenfield and Ken- 
nedy, of Kilmarnock, Scotland, N. B., for diagrams 
reproduced here. 

A new process, of taxidermal value, has been de- 


of the enormous prices paid by 
nobles and patricians of Rome for 
Babylonian tapestries. The oldest 
pieces of tapestry extant to-day do not date back fur- 
ther than the end of the twelfth century, and there 
are but a few of these. Undoubted evidence exists that 
all these specimens were produced in Germany about 
the year 1200. During the thirteenth century, tapestry 
making is supposed to have found its rebirth, and 
according to the old historians many important exam- 
ples must have been produced, though only one exists 
to-day. The fourteenth 
century saw the rise of the 














tion of upward movements, 
Le., where the instrument 
passes over pebbles or 
other loose rubbish lying 
above the surface, is 
avoided, . 

It will be obvious that 
in order. to compare the 
condition of one tested 
surface with another, a 
standard length of road 
must be employed as a 
unit. For this purpose, 88 
yards, as being the 1-20 of 
a mile, is measured auto- 
matically upon the paper 
cylinder, and a bell warns 
the operator when this 
distance (represented by 
42 inches of paper on the 
drum) has been covered, 











art to great strength and 
importance, especially in 
France and Flanders. 
Paris, Arras, and Brussels 
secured for themselves the 
supremacy, owing to the 
skill of their weavers. The 
fifteenth century was the 
golden age of tapestry 
making, and the ateliers 
of northern France and 
' Flanders.rose to a height 


known, Arras eclipsing all 
its rivals. In this century 











Showing Hinges Which Permit Runners 
to Fold Back for Easy Transportation. 


the industry was started 
in Italy by emigrant weav- 
ers from France and Flan- 
ders, and soon the Italian 
painters furnished de 
signs for tapestry, not only 











when his assistant imme- 
diately ceases towing. 

By taking impressions 
of recognized excellent 
roads, comparisons can eas- 





On the Road. 





fly be made between the 
tested surface and others. 

It is usual in making 
these tests to take several 
diagrams from the crown 
and sides of the road un- 
der survey, striking an 
average to arrive at the 
amount of depreciation. 

The following table has 
been drawn up, which will 
enable the surveyor to see 
at a glance under which 
head the road he has sur- 
veyed with the viagraph 
may be classified, 

The instrument is drawn 
over the road under test 
by means of a cord, which 
should be handled intelli- 











for their own weavers, but 
also for those of all other 
countries. The sixteenth 
century and the Renais- 
sance consecrated the part 
the middle ages had as 
signed to tapestry, and saw 
the rise of the Italian 
weavers to an equal with 
those of other nationali- 
ties. In the seventeenth 
century occurred the estab- 
lishment of the world-fa- 
mous Gobelin factory in 








Testing a Pavement. 





Paris, and from that time 
France steps into the front 
rank in the art of tapestry 
making, which it has held 
ever since. During the 











gently, as uneven towage, 
jerking, or twisting the 
apparatus is apt to affect 
the accuracy of its results, 
Such an instrument cannot be too highly recom- 
et to the notice of road surveyors and others who 





; Someries in Condition of road sarface. 
—S 








Getting Ready for a Test. 


THE VIAGRAPH: A ROAD-TESTING MACHINE. 


vised by an English naturalist, Mr. Charies D. Head, 
for stuffing animals and birds, the feature of which 
is that the objects are rendered lifelike. The skins 
are made permanently soft and pliable, and can be 
moved freely into natural. positions. The process is 
principally a specialty in skin-dressing, and free move- 
ment is left in every joint of the body. Another 
point is that the skins and feathers wear well, and 
ean withstand considerable rough usage. 


WYO" 


Viagraph Tracings from Different Roads. 


—~ eighteenth century tapes 


increased in popularity 


though changing in style, « » 


but with the end of that 
century we come to the 


end of the last important . 


era of the industry, fok 


lowed by its gradual de g nS 


cay. Up to within a few 
years the Gobeiin factory 
alone, of the innumerable 
ones formerly engaged im 
the industry, has contin: © 
ued in operation since the period above mentioned. 

In recent years tapestry making has had a sort of 
revival, and thanks to the efforts of a few men of 





taste, is beginning to take its rightful place in the” fe 







world of art once more. Besides the two factories @ 
the French government, the Gobelins and the Beat. 
vais, there are a number of private establishments of 
some importance in France, in Italy, and in Germany, 


A factory was starte( in England in 1876, but was —) 


= and attained a perfection © 
in this art hitherto une? 


ae hee 


try held its own or even — 
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Loom with Heddles for Lifting Alternate Warp-threads to Allow Passage of the Bobbin. 





Ironing the Finished Tapestry. Passing the Bobbin under the Warp-thread. 


Sewing and Finishing the Tapestry as It Comes from the Loom. 
THE MAKING OF A GOBELIN TAPESTRY. 











‘must be traversed twice, 
yalternate threads are covered on 


the right aide, Thus tapestry is a 


, & woof. 
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not economically managed, and failed: The making 
of tapestry in this country is only of comparatively 
recent date and, we believe, was first introduced in 
1893, when Mr. William Baumgarten, of New York, 
set up the first loom in this city, and imported the 
first French weaver. Since then, this modest begin- 
ning has grown into a factory of considerable size, 
located at Williamsbridge, New York. While most of 
the workmen are French weavers imported from 
Europe for the purpose, Mr. Baumgarten has wisely 
begun to apprentice American boys to the trade, with 
the intention of eventually making the industry truly 
a native one. 

Tapestry making is intermediate between embroid- 
ery and true weaving. Tapestry is a fabric worked 
on a chain of threads, which are drawn vertically, 
haute lisse, or horizontally, basse lisse, and around 
which are woven the colored threads of silk or wool, 
thus making one body and producing a stuff in which 
ihe lines and tints form combinations analogous to 
those which the painter obtains with his brush or 
the mosaic worker with pieces of colored marble. The 
layifig in of the colored threads is done entirely 
by hand, and the weaver follows line by line the paint- 
ing he is to copy. In the high-warp or haute lisse 
loom, two uprights of wood or iron 
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gold threads as required by the design. The dyeing of 
the multitude of tints used In the work is in itself an 
art requiring no little skill. The most imperishable 
vegetable dyes only are used, and the raw cotton, wool, 
or silk is all of American manufacture. 

The very finest work is done on the haute lisse 
looms, though it is claimed that there is really little 
difference in the quality of the tapestry from these 
and the basse lisse looms. The looms shown in the 
photographs are all of the latter kind. It appears 
almost marvelous that representations so true to life, 
so accurate, and of such beauty in drawing, coloring, 
and execution, can be made with so primitive an appar- 
atus, and to the skill alone of the weaver and of the 
designer is credit really due. 

Se Ge 
A NOVEL FIVE-WHEELED AUTOMOBILE. 

The automobile shown in the accompanying illustra- 
tions has been designed upon the same principle as a 
snow locomotive which we illustrated in our 1903 
Automobile Number. It is propelled by a drum-like 
fifth wheel, arranged under the center of the vehicle 
to run in bearings om two hinged arms, which project 
downward at a slight inclination, and are drawn for- 
ward by tension springs. The'idea of these springs 
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running on-soft sand or mud, it is driven through the 
flat plates, but on any ordinary road, the side disks do 
the driving. The vehicle shown has a 4 x 4 four. 


cylinder, horizontal, gasoline moter, placed at the 
front. The transmission is from the engine to a 
countershaft, and from the countershaft to the driving 
wheel by means of a chain. A gear transmission can 
be used, and is found preferable with heavier machines, 
In the side view of the complete automobile, the drum 
is shown driven by gears, while in the rear view a 
chain drive is employed. The drum of this vehicle ig 
26 inches in diameter and has a 5-inch face. A drum 
of this width, with the side disks shod with rub. 
ber tires, has been found sufficient for an ordinary 
two to five passenger automobile. The picture show- 
ing the machine mounting four 6-inch blocks demon. 
strates its tractive ability. As most of the weight 
comes upon the eenter driving wheel, the latter easily 
raises the car over obstructions. With longer arms for 
carrying the driving wheel, the inventor has been able 
to easily surmount 10-inch blocks in the manner 
shown. These driving arms are hinged about the 
countershaft, which also carries a planetary gear trans- 
mission. The tractive ability of this little machine ig 
shown by the fact that it hauled two heavy coal 

wagons, weighing two tons each 





support two movable cylinders, en- +¢ 
souples, one at each end, on which 
the warp threads are stretched at 
will. These threads are usually 
the length of the tapestry, which 
is rolled up on the lower cylinders 
as the work progresses. The weav 
er works at the back of the loom, 
where the design is sketched on 
the warp-threads. He places the 
cartoon behind him, using it to get 
the design and match the colors. 
Occasionally he steps around to the 
front to get the effect on the right 
side. The threads are woven in 
and out like basket work, a little 
patch of color at a time, the differ- 
ent colors being wound on separate 
spindies or bobbins, and the proper 
warp threads being lifted by hand 
to permit the passage of the bob- 
bin. Each portion of the weave 








without a load, but with the wheels 
of one of them locked ¢o as to slide. 
It was necessary to place two men 
on the rear of the machine to keep 
it from being lifted off the ground, 
and every time the machine was 
started, the front end would be 
lifted momentarily, and afterward 
rest but lightly on the ground. 

The inventor of this machine, 
Mr. George T. Glover, of Chicago, 
Ill., states that this principle can 
be applied to heavy commercial 
automobiles, which can be made not 
only to propel themselves success- 
fully, but also to haul heavy loaded 
trucks. He has under construction 
trucks of 100 and 200 horse-power, 
the latter being fitted with a twelve- 
cylinder engine, and being designed 
for the purpose of hauling a train 
of stone-laden wagons. 








as only 


double’ cloth. 


Side View of the Complete Automobile, Showing Transmission of Power to 


Drum by Gears. 


The -fact that the fifth-wheel 
automobile carries practically all 
the weight _on its driving wheel, 
anata soar oreo which has a 





Whien the thread 
has been woven 
only one way, it 
is called a half- 
pass; when it is 
turned back the 
ether way, com- 
pleting the cov- 
ering of the 
warp, it is called 
When 
the weaver has 
finished using a 
given color, he 
does not break 
the’ thread, but 
leaves the spin- 
die hanging at 
the back till he 

















requires the col- 
or again, When 
two or three 
threads have 
been added to 
the weave, they are forced or compacted together and 
against the already completed portion by means of a 
flat, short-toothed, metal comb in the hand of the 
worker. It will readily be seen that in the vertical 
lines of a design, in weaving the colors, open slits 


will be left, which must be afterward sewed together. 
For this reason many of the Oriental tapestries have 
no lines running in the direction of the warp, but only 
zigzags. 

The low-warp or besse lisse loom is similar to the 
above, with the difference that the two cylinders are 
fastened to supports paraile! to the ground, so that the 
warp threads instead of being vertical are horizontal. 
The cartoon ig placed beneath the warp threads, so 


that the weaver may watch his work and the model 
at the same time, the design not being sketched on the 
warp threads. In this loom the warp threads are 
moved by heddles connected to treadles, leaving both 
hands free for the weaving. The work may conse- 
quently be done more rapidly, but is not as satisfac- 
tory, as the weaver can see it but imperfectly till it is 


‘compleied. The colored threads are first wound on 
Jarge bobbins, amd then as the weaver requires them 
.) @re wound on the small bobbins used in the work. 


"The warp are white cotton or wool, while 
the colored threads are wool or silk, with silver or 


The Machine with Bonnet Removed, Showing Small Amount 
of Machinery Beneath. 











tendency to 
raise the ma- 
chine and get 
under the load 
when power is 
applied, makes 
it possible to 
use this ma 
chine under 
‘conditions 
where the ordi- 
nary methag of 
propulsion y 
the rear wheels 
has been found 
wanting on ac 
count of insuffi- 
cient traction. 
Such a me 








is that they tend to hold the wheel against the ground, 
and increase its tractive power. This tension is under 
the control of the operator when the machine is trav- 
ersing a bad road. On any other than a very bad 


road, it Is entirely automatic. When the engine turns 
the drive wheel, and the vehicle is hard to start owing 
to a bad road, or an obstruction in front of the wheels, 
the drive wheel will take practically the entire weight 


of the vehicle on itself, thus increasing its traction 
and relieving the other wheels of any considerable 
weight. The drive wheel is made hollow and used as 
a muffler, or, when a steam engine is used for power, 
it can be both the muffler and water tank as well. Be- 
sides doing away with the differential gear, this simple 
fifth-wheel arrangement makes possible a solid rear 
axle, and also renders unnecessary the use of rubber 
tires on commercial vehicles. The construction of the 
wheel may be seen from the illustration showing the 
rear of the automobile. It has two side disks, be- 
tween which are bolted face plates of soft cast steel, 
which are practically indestructible, and which, on 
granite or stone pavement, will not slip, as this metal 
will hold on stones when the weight is all upon a 
single driving wheel. These plates are readily re- 
movable, and can be replaced in winter by toothed 
plates for use on ice or snow. When the machine is 


Rear of Car, Showing Construction of Drum, Which is Here fore, 
Shown Driven by a Chain. 


AUTOMOBILE PROPELLED BY A FIFTH WHEEL, OR DRIVING DRUM. 


chine can, there 
be used 
on plowed fields 
or muddy roads, 
and should be 
found invaluable to the farmer for haulage work about 
the farm, as well as for drawing his produce to mar- 
ket. The fact that this system of propulsion has been 
in successful use for several years on a huge snow 
locomotive, thus demonstrating its entire practicabil- 
ity, should make it apparent to all that it is a step in 
the right direction toward the perfecting of commer 
cial vehicles. 








——_>+o- SS ; 
A gasoline motor omnibus traffic service has beet 
inaugurated in the Isle of Wight, which will perform 
the various functions of transporting passengers, 
freight, newspapers, and collecting mails. All the 
principal towns and villages of the island are to be 
linked together, so ‘hat a cheap, frequent, and rapid 
service is offered i> even the most rural outlying 
parts. The omnibuses are provided with accommods 
tion for transporting five hundredweight of freight 08 
the roof, without in any way impeding the view of 
outside passengers. Also, each omnibus is fitted with 
a pillar-box for the collection of letters. By aa 
rangement with the Postal Department, 
and the general public will be able to post } 
any of the usua! stopping-places. Every village im 
island will therefore have as many dispatches as tife 
principal town of Ryde, from which the service run& 
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BEE CULTURE FOR MEDICINAL PURPOSES, 
oop probably does not follow the 
use of insects as a cure for dis- 
ease. Nevertheless, the theory of 
the rheumatism-relieving power of 
the bee.is one of long standing, 
especially in some country dis- 
tricts. Scientists have, on the 
whole, been very skeptical of the value of this dis- 
covery, and of late years little has been ’ 
heard about it. Recently, however, the 
subject has keen revived, thanks to judic- 
ious advertising by bee-raisers. Its re- 
crudescence has been such that a large 
firm of manufacturing chemists of Phila- 
delphia, so ‘the fable runs, is buying up 
bee stings, with the noble intention of 
eventually cornering the supply. 

An apiarist of Philadelphia, who has 
placed a collection of bee-hives on the roof 
of his place of business, imagines that bee 
stings can be sold with profit at $10 a 
thousand. 

The method of obtaining the stings 
presents the only real difficulty, the sup- 
ply being practically unlimited. This 
genius proposes to make use of the bees’ 
well-known aversion from the odor of a 
horse. He thinks that the insects will con- 
siderately shoot their darts into a rubber 
cloth which has been rubbed upon a horse, 





and that they will thus supply him with a 
million stings a week. 

To ascertain the rapidity with which the 
stings could be removed from the insect, 


the apiarist allowed the bees to sting his 

arm, which ordeal he endured with true scientific for- 
titude. He found that the stings could be collected 
in this manner at the rate of one in two seconds. 
He cherishes the popular delusion that while the 
bee dies when the dart is removed, the latter re- 
mains very much alive apparently, and bores its way 
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of tissue taken from the body of the insect with 
the dart. Very often this is sufficient to cause death; 
but if the sting be broken off close to the body, no 
permanent harm to the bee itself will result, save that 
the sting is not restored. 

Prof. Benton considers it impracticable to obtain 
any great number of stings by the means suggested 
by the Philadelphian experimenter. To illustrate 
how futile it would be to undertake to monopolize 





A Quick Downward Jerk Precipitates the Bees on the Roof. 


the sale of bee stings or the poison therefrom, he 
stated that a hive or colony of bees ordinarily 
contained 30,000 to 60,000 insects. There are many 
apiaries in the United States, varying from a very 
small number to a large number of colonies. For 
instance, one in California has 1,200 colonies; one in 
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deeper into the skin through some reflex muscular 
action. The expert advanced the fanciful opinion that 
the poison of the honey bee is a neutralizer, attacking 
the irritant and relieving the pain by neutralizing the 
acid in the blood. 

Prof. Benton, the bee expert of the Entomological 
Division of the Agricultural 


Texas, the same number; one in Arizona, 1,100; one 


rear Albany, N. Y., 725; one at some other point in « 


New York State, 1,700. Taking the number of .bees in 
a colony as 50,000, and multiplying it by 1,700, one 
may see the absurdity of attempting to monopolize 
the business. 





BRadio-Active Minerals, 

S. M. Losanitsch, in examining a number of min- 
erals from Servia, found that the minerals containing 
mereury from the districts of Avale and Bara. showed 
strongly-marked radio-active properties. After con- 
tinuing his examination upon minerals from different 
countries, he found only those coming from Idria 
(Austria) to be radio-active. The author is of the 
opinion that the active portion of these minerals is 
formed of an element which is different 
from radium, which he designates as radio- 
mercury. It has a smaller active power 
than radium, and unlike the latter is easily 
volatilized, seeing that after heating the 
mineral it fails to show any more radio- 
activity. A new mineral has recently been 
discovered in Ceylon among the specimens 
which were examined by the Mineral Sur- 
vey together with technical section of the 
Imperial] Institute, At first the specimens 
in question were taken for monazite and 
uranite. Samples were sent to the Instl- 
tute for analysis. The first of these was 
found to be thorite or silicate of thorium, 
and not monazite as was supposed. As 
to the mineral which was thought to be 
uranite, this was found to be a new variety 
and was named thorianite. It is said that 
the thorianite contains the highest percent 
age of thorium of any mineral which his 
yet been discovered. This may be of im- 
portance for the region, seeing that thor- 
ium is now coming into use for inean- 
descent lighting. Besides, the new mineral 
is radioactive and may perhaps prove a 
source of radium, In this connection we 
may mention the recent experiments of Himstedt, re 
lating to an emanation which he finds to come from 
spring water and also from petroleum. Ordinary 
water which has air passed through it does not act 
upon this air and cause it to become a conductor of 
electricity, but it is quite the contrary in the case 
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of water and crude oil which is taken directly trom 
a spring or well, Inversely, a current of radioactive 
air which is sent through an inactive liquid makes the 
latter active. It seems that there is a tendency to 
establish a kind of equilibrium between the liquid and 
the gas like that which is characteristic of gaseous 
solutions, and there may thus 
be a certain relation between 





Department, when consulted 
on this subject, by no means 
agreed with the sting-collector. 
While not denying the remote 
possibility that the poison of 
the bee may be efficacious in 
some rheumatic cases, it has 
no effect in mest. He him- 
self has rheumatism at cer- 
tain times of the year, al- 
though he has been stung by 
bees many thousand times. At 
his own suggestion, he took a 
honey bee, and holding it by 
its wings, allowed the insect to 
sting his hand, and then sepa- 





rated the body from the sting. 
This, however, the bee is able 
to do by its own strength. 
Then the sting, by a convulsive 
muscular action, forced its 
way still deeper into the flesh, 
as explained before. But the 


Separation of the sting from 
the body of the bee by no 
Means kills the bee. That re- 
sult depends upon the amount 
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BEE CULTURE FOR MEDICINAL PURPOSES, 


the quantities of emanations 
contained in the liquid and the 
gas. This may explain why 
we may observe a lessening of 
the conductibility of the air 
in a room, when liquids are in- 
troduced which absorb some of 
the emanation. He finds that 
the emanation condenses _ be- 
tween temperatures of +147 
and —154 deg. C. It is not 
destroyed by acids or bases, nor 
by the electric spark. 

A New Prorerty or Raprum. 
—Prof. Chaveau announced in 
a recent communication to the 
Parisian Académie des S&cl- 
ences that radium emanations 
have the property of destroy. 
ing the toxicity of serpent 
venom, Viper or cobra poison, 
if submitted to the action of 
radium, ig said to lose its viru- 
lence after fifty or sixty hours 
of exposure, 
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A PETRIVIED FOREST COVERING THOUSANDS OF 
ACRES. 
BY CHARLES ALMA BYERS. 

Lying in the eastern part of Arizona, scarcely out- 
side the borders of the Painted Desert, and glistening 
like a field of huge, rare gems under the rays of the 
seldom clouded sun, is the famous Petrified Forest of 
the United States. It is a parched and almost barren 
expanse, covering several thousand acres, strewn with 
prostrated monuments to epochs in the history of 
vegetation otherwise unchronicled. 

To what age these petrified logs owe their origin, 
and of what epoch and evolutionary processes they 
mutely tell, is unknowr, but their antiquity is well 
testified to by their appearance. 

The opinion, doubtiess well founded, is that at some 
time in the misty past a large forest of stately pines 
grew here. Years passed, and in the course of time 
they were prostrated by some unknown force, prob- 
ably by eruptive volcanoes, to the earth, and over 
them drifted snow-like layers of sand. Next over the 
area spread the waters of an inland sea, and all traces 
of the once green forest were crowded into complete 
oblivion. After another lapse of unreckoned time the 
sean vanished, and craters belched forth volcanic 
spume, to serve as a mantie to the ocean bed. The 
forest of the past slept, forgotten. In the ever-chang- 
ing contour of the earth's surface, Nature is not always 
building. Materia! is indestructible and non-increas- 
able. Consequently, to follow the periods in which 
the mantle over the forest was being builded, there 
must come a reversing time. It came. Rains fell, 
and as the water hurried toward lower levels, it 
gnawed the mass and labored constantly toward the 
resurrection of the pines. Erosion was at work, and 
after conturies it has accomplished its object over 
the greater portion of the area—the logs from the 
ancient forest are revealed to modern eyes. But how 
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“The Lonely Sentinel.” Petrified Wood in Foreground. 


to study the effect of erosion. The mesas, many tower- 
ing sentinel-like, are composed of shale, clay, and 
sandstone, and down their sloping sides wind many 
tiny crevices. When it rains here, which is seldom 
now, water trickles down these crevices, and thus 
small particles of the mesa’s substance are borne away. 
By pondering upon this sight, one is given a faint idea 
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wood, though all are as hard as adamant. There are 
sections that appear as if decayed, and piles of smaller 
pieces that look enough like chips to tempt one to try 
a match on them; but picking up one of these bits, he 
finds it almost as heavy as so much lead and as dense 
as a piece of flint. The -mineralogist, analyzing these 
fragments, finds in them chalcedony, topaz, carnelian, 
onyx, agate, and amethyst; and if questioned, will ad- 
vance the theory that each substance represented owes 
its existence to the state of preservation of the log at 
the time of its petrification, and to the stage ‘t reached 
in compactness prior to being unearthed. The govern- 
ment, since it has declared the forest a public reserve, 
prohibits the removal by the visitor of any large 
blocks, though any one is at liberty to make a collec- 
tion of smaller pieces as mementoes. 

In another section of the forest the visitor finds 
the famous natural bridge; a huge, petrified tree trunk 
spanning a cafion-like ravine fifty feet wide—a bridge 
of agate and jasper overhanging the only clump of 
living trees within the forest’s borders. Each end of 
the log is embedded in shale and sandstone, leaving 
one hundred feet of it either wholly or partly exposed. 
How much of its length still remains completely buried 
is unknown, but each year the action of the elements 
brings more into view. So far, time has graciously 
spared the integrity of this natural curiosity, but in 
the last few years the log has begun to show signs of 
yielding to the natural inclination of petrified trees, 
and in several places transverse cracks appear. Fearing 
that the bridge would tumble to destruction, the govern- 
ment has recently had two stone abutments erected 
under it, making of it a bridge of three spans. This 
no doubt will preserve it for at least several years yet. 

While there is a similarity between the different 
divisions of the forest, a drive to all portions of it will 
be found interesting, despite the driver’s assertions to 
the contrary. During a recent visit to the forest, I 
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changed they are! As they reposed in their grave, 
the sybaritic chemistry of Nature transformed them 
from sappy and sapless wood into logs of stone. 

Such is briefly the conjectured history of the Petri- 
fied Forest, which, having recently been set aside as a 
government reserve, is divided into an eastern and a 
western section, respectively containing about two. 
thousand and three thousand acres of practically 
valueless land. Such has been Nature's 
work in the creation of the garden of 
monuments to ancient vegetation, which 
hundreds of people from all parts of the 
world are annually flocking to view. 

Leaving the Santa Fe Railroad at either 
Holbrook or Adamana, the traveler en- 
gages a carriage, and starts southward 
towerd the forest. The trip at the start 
is uninteresting, for there is naught to 
view save a limitiess plain; but after rid- 
ing a few miles, stray bits of petrified 
wood sparkling by the roadside begin to 
attract his attention. In a few minutes 
he espies larger and larger biccks. Pres- 
ently there appear trunks of trees, then 
huge logs, some more than a hundred feet 
long, tumbled about in confusion, or lying 
just as they were bared by the action of 
the elements in the process of resurrec- 
tion. 

The traveler is now in the Petrified For- 
est. In every direction are to be seen 
pieces of petrified wood, ranging from the 
size of a toy marble to blocks and logs 
eight and nine feet in diameter. Some 
are stilt partly buried beneath shale, and 
Occasionally from the side and near the 
top of some mesa, with which the ancient 
seen is dotted, projects the end of a 
is an excellent opportunity 





A Petrified Log Broken into Blocks. 


of the number of years that have passed since this 
thick blanket began to erode. 

Stepping from the carriage and strolling about, one 
notices segments of logs, almost always broken by 
transverse fracture, representing nearly every conceiv- 
able color, and with all of its different shades. Among 
them are black, red, white, yellow, blue, purple, and 
lavender; and each piece shows some resemblance to 





Uninterpreted Hieroglyphics Near the Petrified Forest. 
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insisted on acting as my own guide, and as a r-sult 
several places hitherto unexplored were visited. At 
one of these almost secluded spots I found a deposit 
of petrified sagebrush roots—indisputable evidence 
that the chemicals which had worked such wonders on 
the pine logs were equally as powerful in effect on 
other fibrous substance. 

Here is also study for the ethnologist. Scattered 
about over the area covered by the Petri- 
fied Forest are the remains of a prehis- 
toric race of people—the fast-disappear- 
ing remains of that race of people known 
as Aztecs, that once inhabited Mexico and 
the southwestern part of the United 
States. There are crumbling walls of an- 
cient habitations, broken bits of curiously 
painted pottery, and on the large rocks of 
a@ nearby cliff strange and as yet uninter- 
preted hieroglyphics. Drifting sand has 
nearly buried the old walls, but for the 
opportunity of studying this ancient ma- 
sonry many of them have recently been 
resurrected. Between these old remains 
and the not far distant dwellings of the 
Pueblo Indians of to-day there is noticed 
@ striking similarity, and the belief, now 
seldom disputed, is that the latter are the 
descendants of the Aztecs. That such is 
a correct belief in the matter of gene- 
alogy is evidenced also by a similarity in 
the pottery and the arrowheads found 
here. Instead of flint, however, petrified 
wood is used for these arrow-points, and 
it evidently made good ones. 

The Western Pacific Railroad is said to 
be fully financed. Construction will be- 
gin without delay, and the Boca and 
Loyalton Railroad has been purchased. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

TROLLEY.—L. Laeusnserncer, Van Ness, 
N. Y. The invention relates to a troiley in- 
tended for use on electrical railway cars; and 
it comprises the arrangement on the pdle of a 
pivoted harp carrying at one end the main 
roller and at the other end or end portion two 
guide-rollers, which are arranged to move to- 
ward and from each other and to carry the 
wire between them and which are held in active 
position by a spring. 

SIGNAL APPARATUS.—C, B. Gunn, Collin- 
wood, Ohio. In the present invention the im- 
provement relates to a device for indicating 
low pressure in a fluid-pressure system—as, for 
example, an air-brake line for a railway-train 
—and for giving signals from the cars of the 
train to the locomotive. Although capable of 
other uses these are the principal objects for 
which the invention is designed. 





Of Interest to Farmers, 

STAN@HION-OPENING DEVICE.—E. 0. 
Berou, Beloit, Wis. The inventor provides an 
effective construction whereby one or all of the 
stanchions may be simultaneously opened, but 
wherein the stanchions are independently closed. 
He provides means for automatically throwing 
a stanchion when unlocked to an open position, 
the open stanchion-at that time being carried 
out of the influence of its locking device until 
purposely brought to a closed position, thus pre- 
verting the stall from being accidentally closed 
before the cow has left it. ‘ 

TOOL FOR BUDDING.—H. C. Waits, Val- 
dosta, Ga. There is provision in this invention 
for a tool or implement which is easily manipu- 
lated and arranged to enable the operator to 
correctly gage and engirdle the tree, twig, limb, 
or branch to detach the bark portion carrying 
the bud without injury to the chit or eye of the 
bud and to allow of viewing the bud during the 
girdling operation. 

BAND-CUTTER AND FEEDER FOR 
THRESHING-MACHINES.—H. T. McCormick 
and 8. E. McCormick, Winchester, Ky. The 
Messrs. McCormick have made an invention 
in the nature of a novel band-cutter and feeder 
for threshing-machines designed to receive the 
bundles of grain on wing-shaped tables pro- 
jecting laterally on each side of the throat of 
the threshing-cylinder and to feed these bundles 
under cutters which sever the bands that bind 
the buadiles and then discharge the several bun- 
dies into a chute through which they are fed 
to the threshing-cylinder. 





Of General Interest. 

BOTTLE-WASHING BRUSH.—C. K. Voucx- 
enING, New York, N,-¥e-Jm.thie instance the 
invention réfates to improvements in eoesy 
employed in bottle-washing machines and in 
which the brush proper consists of rubber ; and 
the object of the invention is to provide a novel 
and simple means for expanding the brush soc 
as to engage all parts of a bottle interior and 
thoroughly clean the same. 

PROCESS OF TREATING PRODUCTS CON- 
TAINING VANADIUM, MOLYBDENUM, TI- 
TANIUM, AND TUNGSTEN.—H. L. Herren- 
SCHMIDT, Le Genest, Mayenne, France. In this 
patent the invention pertains to a process of 
treating ores or products containing vanadium 
for the purpose of obtaining vanadic acid or 
the yanadate of any metal, as well as alloys of 
vanadium with certain metals—such as nickel, 
iron, copper, etc.—in definite proportions, The 
process is equally applicable for the treat- 
ment of ores or products containing molyb- 
denum, titanium, or tungsten. 

APPARATUS FOR FORMING CEMENT 
TANKS.—J. T. Donanoo, Edgar, Neb. This 
patent covers an improved from of a tank- 
forming apparatus previously patented by Mr. 
Donahoo. It comprises a fixed sectional cylin- 
drical wall and an inner wall concentric with 
the first and arranged to move with a central 
mast mounted to turn. In connection with 
these an additional device for shaping the bot- 
tom portion of the tank is employed, said 
shaper being secured to the mast near the bot- 
tom, and means are provided for rotating the 
mast and with it the inner wall and bottom 
shaper. 

WRENCH.—L. G. Eaorr, Buffalo, Iowa. In 
the present patent the invention has reference 
to improvements in wrenches of the type hav- 
ing a sliding jaw, an object being the provision 
of a wrench of this character that will be sim- 
ple in construction and so constructed that the 
movable jaw may be quickly adjusted. 

FLOATING CURRENT-WHEEL.—P. M. 
Warren, Nyssa, Ore. Mr. Warren's invention 
Dertains to that class of wheels known as “float- 
ing current-wheels,” in which the wheel floats 
om the surface of a running stream of water 
and is anchored to some stationary object, so 
that the current passing under the floating 
whee! will rotate the same and through a con- 
Rection with the axial shaft will furnish power 
for any desired purpose. 

PEN-WIPER.—R. Appison, New York, N. Y. 
The principal object of the inventor Is to pro- 
vide a convenient device in which the wiping- 
Surface may be readily renewed. The wiper 
may be cheaply manufactured and its base tn- 
serted under a desk-pad, ink-well, or any ob- 
Jeet to maintain it securely in an upright 
Position and convenient for the user. It may 








to permit quick, convenient, 
justment of the movable jaw relative to the 
fixed jaw and to provide a long range of move- 
ment for the movable jaw to allow engaging 
large and small articles with firm gripping 
power. 





Household Utilities, 

PULLEY CLOTHES-LINE.—-J. Rossrrs, 
New York, N. Y. The purpose of the inven- 
tion is to provide a pulley-line and support 
therefor, the line being so arranged as to ex- 
tend from a post, for example, to opposite sides 
of a window or other opening, the said line 
being practically in four strands, two outer 
strands in parallel order and two inner strands 
which converge at their meeting ends or where 
they are connected with a transverse member; 
all of the said strands being adapted to freely 
pass through suitable blocks or sheaves, each 
strand moving simultaneously with the others. 

WATER-CLOSET BOWL.—M. D. Huuraicn, 
Evansville, Ind. Particularly the siphon-jet 
style of bowls is improved by this invention. 
In operation the jet will be so discharged as to 
avoid any splashing, and the inventor is able 
to construct a jet-pipe of sufficient size to re- 
seal the closet-bowl, and thereby do away with 
the costly, noisy, and otherwise objectionable 
resealing mechanism in the tank, and at the 
same time ayold any exposure of the jet-pipe 
at the sides of the bowl. 

CLEANING APPARATUS.—H. L. Dont, New 
York, N. ¥. The aim in this invention is to 
provide a cleaning apparatus arranged to read- 
fly loosen dust in a carpet or other article, to 
suck the dust up and discharge it at a conven- 
lent place outside the room, and to permit 
using the apparatus on the carpet or other 
article without disturbing the position the 
article has while in regular use—as, for exam- 
ple, a carpet fastened to or a rug lying on a 
floor. 

ALARM DEVICE.—T. N, Dersy, Roundlake, 
N. ¥Y. One purpose of the inventor is to pro- 
vide an economic alarm device adapted for 
attachment to the knob or door spindle of é 
door, whereby when the spindle fs turned an 
alarm will be immediately sounded, and which 
is also adapted for use in connection with win- 
dow-sashes and the like, one device being util- 
ized for both the lower and upper sash. 


MAGAZINE COIN-CONTROLLED MECH- 
ANISM.—H. Mgyer, New York, N. Y. Mr. 
Meyer’s object is to provide a mechanism for 
use on self-playing musical instruments, vend- 
ing-machines, and other coin-controlled mech- 
anisms and devices arranged to allow a per- 
son to place a number of coins into the coin- 
chute for the coins to successively start the 
machine and keep it going until the coins in 
the chute are exhausted. 

LABELING-MACHINE.—¥. C. Fisuer and 
P. Perpiuz, Muncie, Ind. One object of the 
inventors is to automatically feed the article 
to be labeled across a suitable gum-applying 4e- 
vice, whereby it receives a strip of gum at the 
portion where the ends of the label come, and 
thereupon to pass the gummed article into en- 
gagement with a label that will be thereby 
caused to be wrapped around the article, with 
the ends of the label lying at the gummed por- 
tion. 








Prime Moversand Their Accessories, 

BOILER-CLEANER,.—T. J. Pascoz, Norway, 
Mich. The intention of the improvement is to 
provide a boiler-cleaner which is simple and 
durable in construction, readily applied to 
any kind of a water-tube boiler, and more espe- 
clally designed for boring out the scale in the 
tubes to render the tubes perfectly clean in a 
comparatively short time. 

DRY-PIPE HEAD.—H. G. Cornyevt and J. B. 
SrerHens, Marietta, Ga. The invention per- 
tains to improvements in heads and valve 
mechanism for dry pipes in locomotives for con- 
trolling the passage of steam to the locomo- 
tive steam-chest, an object being to provide 
in a head a valve designed to be operated from 
the outside of the locomotive so that the steam 
may be quickly cut off from either one of the 
steam-chests should breakage or other accident 
occur to one of the chests. The valve is so ar- 
ranged that it will be self-adjusting to its seats. 


Rallways and Their Accessories, 

TRIPLE VALVE.—J. B. Purpy, Hilo, Ha- 
wall. In this case the invention relates to a 
triple valve for fiuld-air-brake systems, by 
means of which the auxiliary reservoir may be 
recharged almost instantly with the restoration 
of the normal train-line pressure, thus allow- 
ing any number of brake applications to be 
made in rapid succession and without the de- 
jay which ordinarily takes place owing to the 
time required to recharge the auxiliary reser- 
voir in the brake systems as now applied. 

Nors.--Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
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the invention, and date of this paper. 
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Marie Iron Works. Chicago. Catalogue free. 
oltae'tz, Uo, 8813-7" manufacturers of ma- 
“OU. 8.” Metal Polish. Indianapolis. Samples free. 


reenlSity Mo. S814.—Por manufactarers of cash 


For logging engines. J,.8. Mundy, Newark, N. J. 


Perforated Metals, Harrington & King Perforating 
Co., Chicago. 


pevecing thd devine machiner neers OF * pene” 
Adding. multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago, — 


a he a 
Commercially pure nickel tube, manufactured by The 
Standard Welding Co., Clevelund, 0. 

wlbautey Ne. 6818.—For manufacturers of spring 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


ea SIZ, Re 0889.—Her manufacturers of nickel- 


Braze Cast Iron. See our advertisement tn this paper. 
The A. & J, Mfg. Co., 98. Canal 8t., Chicago. 


eer? Ne. 6820.—For manufacturers of tanta- 


I sell patents. To bay them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build. 
ing, Buffalo, N. ¥. 


PR yt Ne. 6831.—For manufacturers of arti- 


The celebrated “ Hornsby-Akroyd” Patent Safety Ot! 
Bngine is built by the De La Vergne Machine Company, 
Foot of Bast 138th Street, New York. 


paninizy He. SH82.—For manufacturers of shoe- 


Gut strings for Lawn Tennis, Musica! Instruments, 
and other purposes made by P. F. Turner, sth Street 
and Packers Avenue, Chicago, I!!. 


1 
Bo, a 6823.—For manufacturers of forcing 


We manufacture iron and stee! forgings, from twenty 
pounds to twenty-five tons. Crank shafts of all varie- 
ties. Erie Forge Company, Erie, Pa. 


* of. 
s 


WANTED.—An engineer experienced in the design, 
construction and use of gasoline motors for auto- 
mobiles. “Address Pope Manufacturing Company, 
Hartford, Conn.” 

Ineo Ne. .—For the of rub- 
ber me » 

top ice Which fe Tnserted in top of 6 

WANTED.—Colontal silverware. Any one wishing to 
sell any authentic silver made inthis country during 
the eighteenth century, please communicate with ©. A. 


pig makioe Ray attyascamand Scien 
You can rent a well equipped private laboratory by 
Gay, week or month from Electrical Testing Labor- 


atories. 8 East Sth Street, New York. Absolute 
privacy. Ask for terms and facilities. 


Bi 11 Re. 6828.—For mapufacturers of wooden 


od BECAEY, LEK pws rtd Menufacturers making 
Space with power. heat, light and machinery, if de- 
sired, ina large New England manufactaring concern, 
baving more room than is necessary for their business. 
Address Box No. #7, Providence, BR. L. 

onesies Ne. 6830.- For manufacturers of sheet 


WANTED.—First-class wood-working machine band, 
Must be able to read printa, and lay out work. 
Address, by only, : 

¥.M.L., Room 2%, No. %8 Park Row; N. Y. 


Sratel At ate seaer es st, 
E27 Bend ‘0: new and compiete catalogue of Scientific 

and other Books for sale by Muna & Co., 361 Broadway, 

New York. Free on application. 

wlbgutes Ke. 6839.—For manufacturers of pill. 

WANTED.—A first-class Machine Shop Foreman; a 


biring and handling men. Keliability first considera- 
tion. Steady position with opportunity to advance. 


»—For man 
vary mntactarere of ma- 


The SUPPLEMENT numbers in which these articles are 
to be found are 1608, 1611, 151%, 1515, 1517, 1619, 1541, Lay 
1828. Esch SUPPLEMENT costs ten cents by mail. Munn 
& Co., 41 Broadway, New York. 


SUA ME a neater set |, 


man who is capable of producing work at the lowest | only, 
possible cost. Must be a man of ideasand capable of | gan coming to the surface 


*| veneer wall, that is attached 
The surface of the brick look as if 
roots, drags, sedds | #0aked in water. 


The SCIENTUIO AMERICAN StPPLEWEXT has pub-| stability of the brick and mortar 
Msbed « practical series of illustrated articles on | almost impossible for us to suggest 
experimental electro-chemistry by N. Monroe Hopkins. of your trouble from the description © 
ive. If the combustion of your wood 
furna‘e were absolutely complete, 
have no trouble from creosote. 





applicants who have had modern sot 
mechanical schools of high standing. ialifed re 
pa pels rpacgr ns Uwe iey ri ms 
pags shonin ‘ 

Mechanical Wagineer, Box 178, Nen 
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‘Stewart, 


1690 N, 20th Street, 


opportunity 
iste. Best reference. Age % years. Bayard 
Philadelphia, Pa. 
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IV. four, IX. nine, and so 
method was, however, much more 
I.’s four, VIII. nine, and so forth, 
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method of writing them. MCMV. and 
MDCCCCYV. are equally correct for the date 
1905, but the longer way was the more com- 





mon way of exp 
(9631) A. A. G. says: Will you 
please answer in your notes and queries column 
the following? The subject under 
is this: During last summer I constructed a 
dwelling house, known as a brick-veneer strvc- 
ture. To place the flue for the furnace 
compelled to place it toward the south 
of the buliding, and project {t out from 
veneer wall, its entire length of thirty 
you see it is exposed to the wind 
The smoke opening in the five 
and well plastered on the inside. The 
is connected to the flue with 14 feet of 
iron pipe. The fuel used is 
furnace has been in operation the past 
Now the trouble is th 
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top of the flue, and has extended 
down to bottom, and spreading to 
to 


ne 
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will stop it? 
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NEW BOOKS, ETC. 
Avurennatine Cusrent Macuinery. By 
William Esty, 8.B., M.A. Chicago: 
American School of Correspondence, 
1905. 8vo.; pp. 432. 

The prevailing Impression among men who 
have obtained their electrical knowledge from 
practice, that one wust be a college graduate 
to be able to understand a book on alternating 
currents, is In most cases not far from the 
truth, Very few books on this important sub- 
ject use simple mathematical proofs. Calculus 
in largely used except in such books as make 
it a special point to avoid this advanced sub- 
ject; But these books can hardly claim to be 
any simpler mathematically, because the alge- 
braic and trigotiometric problems introduced 
are usually of the most involved character. 
Mr. Esty in the present work has carried the 


simplification a long step further by avoiding | movements or 


mathematics as far as possible, and where im 
possible, using such simple reasoning as will 
be clear to anyone acquainted only with the 
rudiments of algebra, geometry, and trigo 
nometry. The special aim of the book is to 
explain firet the physical theory, second the 
application, behavior, and operation, and third 
the structural! detalis of the various apparatus. 

The usue) tests and the calculations based on 

them are also explained. The volume has been 

prepared particularly for use by the American 

Behool of Correspondence, and, therefore, con- 

tains many examples which help to fix the mat- 

ter in the student's mind. 

BLecraicaL INSTRUMENTS AND TrsTING. 
By Norman H. Schneider. New York: 
Spon & Chamberlain, 1905. 12mo.; 
pp. 199. Price, $1. 

This book describes in simple language the 
apparatus and formulas used in tests in the 
datiy work of the engine room, power house, 


or teehnical school. The galvanometers, yolt 
meters, ammeiers, rheostats, Wheatstone 
br'dge, potentiometer, portable testing sets, 


ete, are described in very simple language, and | 

the simplest formulas for their use are given 

The beok also has a number of tables giving 

the resistance of copper wire, and the Increase 

of resistance with temperature, the natural 
tangents of angles, voltmeter readings and 
resistance tests, etc. 

Tus Poratro. By Samuel Fraser, Assist- 
ant Agronomist, Cornel! University. 
New York: Crange Judd Company, 
1905. 12mo.; pp. 200. Price, 75 cents. 

This book Is a manual for the potato grower. 

While the practical side of potato cuiture has 

been emphasized, much aclentific information 

of value bas also been included, The author 
has drawn @ vast amount of information from 
the American Agricultural Experiment Station 

Reports of the past fifteen years, and also 

from data obtained from Europe. The author 

himself has had a wide experience in potato 
culture, both commercially and experimentally 
in Great Britain and America. Among the sub 
jects discussed are Solls; Rotation of Crops; 
Manuring and Fertilizing; Consideration of 
Beedsa; Varieties; Planting; Management of 





Wood-working 
Machinery 


For ripeins . eross-cut- 

fina, pmo grooving, 
en 4 

moulong, _ 
working wood in any man: 
ner. Send for catalogue 


The Seneca Falls M'f’ 
96 Water or Mt. Senese Fait, 


Co.. 















Veeder 
Counters 


to register reciprocating 
revolu- 
| tions, Cut full size, 
Booklet Pree 


VEEDER MFG. CO. 
Hartford, Coun. 
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THE “LEADER” 
1} H.P. Gasoline Auto-Marine Engine 


Built lke a watch. Beautifully Finished. Acco 
mately Constructed. Light, Strong, Reliable and 
Nokelews in operation. Suitable for lnunches 
from 15 to 19 feet iu length. Price complete, 
$75.00 net, no discount. Thoroughly guar- 
anteed. Perfect Speed Control. Complete 
dencriptive catalogue upon application. 
MANUFACTURED BY 

CLAUDE SINTZ, 

92 8. Front St., Grand Rapids, Mich. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Bledge, Hatchet, Hammer, Auger. 
File, Knife and Chisel Handles, 
Whitietrees, Yokes, Spokes, Porch 
Spindles, Stair Baiusters Table 
and Chair Legs and other irregular 
work, 








G3” Send for Circular A 
The Ober Mtg. Co.,10 Bell St.. .. Chagrin Falls, o., U. Ss. A. 


OLEAR VIEW 


Acetylene Search Light 
for Small Yachts, Launches and 
ae — of all ee Sunes. 
rable ntirely automatic ndiapen- 
ngs; “athe te locat- 
ing gH. — ere: fog. ate. 


AMERICAN ACETYLENE. ‘STOVE co., 
508 Masonic Tem 
MINNEAPOLIS, Win. 
HOW Py MAKE AN ELECTRICAL 


for Amateur s Use.—The utilization ot 110 voit 
circuits for small furnace work. By N. Monree 








the Growing Crop ; Obstructions to Growth and | 
Development; Sprays and Spraying; Harvest 

ing; Storing; Production, Transportation, and 
Markets, and the Chemical Composition and | 
Feod Value. The book is Illustrated with over | ° 


fifty cuts, and there is no doubt that it will 
be found extremely valuable to the potato 
grower. 
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INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were issued 
for the Week Ending 
May 2, 1905 
AND BACH BEARING THAT DATE 
(See note at end of list about ovpies of these patent...) 








Adting machine, M. H. Lockwood........ 780,000 
Addressing machine, C. A. Belknap........ TSS, 814 

aaaetve aay waking same, Thube & Preau- 
CSOPs edb eeeedoescccercorcs 788,857 
Adjustable "chair, a. " Landkame 06660 coses 788,056 
Alr brake apparatus, F. 8. Genvene....... 780,081 

Air brake aystem, D. K. Youts............ TSB, 
Alrometer, G. D. Warren ...ccececceccees TEB,110 
Anchor bolt, @, Cateer censaneses «ee THR, 

sh pan, dumping 8. “Whitney: : eeeoeede 788,870 
Atomiser, a Sede: coceee TOR,90T 
BE. is Me MNEs ep hccene cteccccosccses 788,041 
Autographic register, W. Manse .......... 788,784 
Automobile controllicg meana, B. Hi. Green. 788,641 
Antomobile driving gear, Madden & Doty.. T88,840 
Automobile apring seat, ‘T. J. Lindsay..... 7Ts8,061 
Awning, extensible wagon, ©. Cretors...... 788,755 
Axis, self-ciling truck, ©. EB. Billin....... . Tas,576 
Asie, vehicle, G. A. Lamibert........6.6.. 788, G51 
Bay machine, J. H. Dary......... TS0,085 
Bail-making machine, 0. 8. Beyer. .788, 816, 788,817 
Balance, compensation, D. UH. Charch...... 88,00. 
Ralea, conprvesing, B. J, Webb... cc ccceess TN, MEMS 
Ba ne presa, J. NEES Bbc ekebeees seccs 788,613 
Baling prees, J. H. Mercer ceseceee TS0,0485 
we severing knife, W. Dor NS cn uae 780,123 
nd spout or trumpet, W. mag lAgK. 16s Ts0,121 
“Rend twister, W. Douglnge ...........6.-. 780,120 
Basin bee catch, S. A. Johneon.......... 788, 721 
Rath cabinet, electric light, R. aes oe0eses TAS B40 
Rearing, squct. = y eee . 780,072 

Beds, cushion! mechanism for " peeiprocat- 
ing, C F 3 PUMRbEA odo wddcee ceeds 788,931 
W. A. Walker......... TSS, NGS 
extenstite. W. A. HH. Jones... 788, 647 
Bere cooler, B. Se +++. TS8,800 
come, A. B.. SMAdnibnk bueed ot ¢40 a0 788, 502 
ng apparatus, ©. Dupuis... 788,893 

he au, ital seat attachment, D. J. 















opkina. oe vous article is accompanied by de- 
Ee work wings on @ large scale, and the fur- 
| nace can be yt-+ by any ur who is versed in the 
| use ie article is contained in SCIENTIFIC 

AMERICAN SUPPLEMENT, so. 1182. ice cents. 
MU way, New York City, 





vor = b NN & Co., 1 Broad 
y any okseller or newadealer. 
A GOoP INVESTMENT 


1.73 we will send by express (not id) 
z complet 3 AAH. Outfit with tal instruc: 


TEUPER ATI NG. 


A fascinati study 
that will enable you 
to earn good wages. 
Send for our catalog. 
Ustablished 18TY. 
4, H. BUNNELL & Co., Inc. ® Park Place New York 


The Right Kind of a Motor 


or water. Galtebusy Double 
42 x 5. ater Jacket 
Atumiaun cyan 
+ Mics nal Steel V 
Salisbury 
ee ae ot dete Prices m 


Send for Catalogue. 


BUFFALO ENGINE C0., Mfrs. 
272-274 Michigan St., Buffalo, N. Y. 


WORK SHOPS 


of Wood and Metal W: 

out steam power, equi with 

BARNES’ FOOT POWER 

MACHINERY _——-a. 

allow lower bids on jobs, 

greater profit on the wore, Machines 

sent on trial if desired, Catalog Pree. 
Ww. F. & JOHN SAnNES co. 

Established \<T4, 


for 











1999 Rusy St. RockFonD, lt. 


THE WATERBURY 
Emery Grinder, 


wih otjastable t table, for flat a surtage 
ll 
&” Send for Catalogue. 
BLAKE & JOHNSON 
P. O. BOX T, 
Warersury, Conn 


Do You Use Chucks? 


If so our catalogue will interest 
you. Sent free. New styles. 
New sizes, Liberal discounts. 





THE CUSHMAN CHUCK WORKS 
Chucks Exclusively ~~ Hartford, Conn. 










bee BH. Sel Nadecesseccccccevcccsccs TOONS 
. manifold, A. Levison..........-+.++. 89,038 
Book” or shoe, As ae . 6. La Butterfield... 780,118 
French.......... 788,766 
Bottle, @ ing, F. H, eogpesss® - 788,683 
— nursing o W. Troy........ 88,854 
, non-refillable, Ht. A. Byerest ...... $8,527 
Bottle. non-refillable, Forst & Armbané. + 788,639 
Bottle, non-refillable, J. G. Hayes.......... 788,644 
Bottle, —-. F. 8. Badiccnce beies 789,023 
Bottle st . ae . 789,058 

Bottle we ne machine, F. C. H. Stras- 
1S ERE PES Fe 788,682 

Boxes, - ee for attaching fabrics to, W. 

TROND cccceccccccsccccececcecccccccess 788,537 
Bracket, T. Smith, "Telasue.......cc0cccsse 12,341 
Brake beam, E. Posson.... esereccoccoccces 788,556 
Brake head, F. Sargent ........-....0.-.5-. 788,850 
Brake epeenting mec Sandon, *vehic ley J. L. 

Deseb weeps obese 6660 couce 89,056, 789,057 
Brake — Ww. M. > yp DAE de poses eeu 788,559 
Brake shoe, H. H. Wright . 788,690 
Brake shoe, F. Sargent.............. 728,049 
Branding apparatus, A MeLeod 789,052 
Brick machine, E. Rider 789,129 
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Cigar, O 
Cigar brand 
{ 

Ls 


Nilsen 
‘lamp, F. 
‘lock, 


‘lock, stop, 
‘lock synch 
‘lothes pin, 
‘lothes pin. 
‘lothing tat 
for 
E 

Clatch, frict 
Clutch, frict 
Cluteh, safe 
‘oal bin, tu 
‘offee mill, 


‘lutch 
Ww 


‘oin holder, 
‘oke, 
bury 
Concrete bul 
Concrete tra 
Conduit 

w. 


‘onveyer, 
onveyer tu 


Corset, appa 
Corset-stay, 
Cetton, com 
Cotton gin, 
Cotton pick 


Counter, po’ 


Crib, bed, o 


Cutter head, 


Detachable 


Digger. See 
Diseases, a 
certain, 
Disinfecting 


Ditehing ma 
Door holder, 

Door release 
Door securer, 
Door, 


ing, F. 

Doughnut cu 
Drainage 
alker 


Dredger, C. 


ranti 
Dust pan, 
Dye, azo, 


Fleet te 





Bronze or other metal plates, 


‘huck, 0. M 
‘hute, H. H 


‘igar cutter. 
“fear eutter 
Cigarette paper holder, “M. P. 
( Marggraff 

Clasp pin, L. C. 

‘ electric 

Clock or watch movement, G. 
‘ ee 
( 

‘ 

‘ 

‘ 

c 


Andree . 


( 
( 

Coffin or casket, C. D. 
Coin counter, 

‘ 

‘ 


producing compressed, A. D 
adjustable 


C 
oO 
Copper sulfate, 
Copying bath, 
Corn huaker, 
Corset, J. L 


Counter or desk, shop or other, M. 
Zz 


Coupling device, 
| 


Dam, W. L. Ch 
Dental scraper, J. W. Ivor: 
Dentist’s excavating bur, 

handle for brooms, 
Hartman 


Display apparatus, electric, EL. @ 
Display rack, R. R. 
Display rack, A. H. 


warehouse, J. Erwood 
Doors or the like, 


neegh tehion apparatus. 3 G 
and 
Drawer handle, H. 
Drill support, adjustable, C 1. ° 
Drying, grinding, and screening apparatus, 


issmuller 
Dust “collectors, separating poe ket for, 


Electric heater, H. M. Hill 
Electric motor and power transmitter, 0, R. 
Van Vechten 


Beng.... oe 
striking, U. L. 


L. Witte. ones 
ronizing system, H. W. I 
PF. H. . 

wire, 
He, C 
power 


BE. W. & R. L. B 
J. Stafford we 
transmission, 
jon, O. 
jon, P. Medart se 
ty, A. A. Ambler.... 
fret, C. C. Collette... 
W. J. Bussinger 


J. M. Johnson 
Trahan & O’Brien 


ding ‘block mold, ¢ G 

ck construction, H. B. Nic 
outlet-box, Ir 
joasert 


Peters & Hungerford ceccee 
A. Smi 


be, A. A. Smith......... 
making, 

A. Murray........ 
i. Holland-Letz........ 
indator 
rel, D. 
J. B. 
pressing, 
G. A. 
ng machine, 


8. J. We “bb. ese 
Lowry.. ‘ ‘ 
J. F. ‘Apple 


int, 
H. Amm 


eDonald. . 
eDon 


Shelburne ai 
W. A. Williame....... 
urch 


. Homann 
mops, 
Celery “digge r. 
ratua for the 
eae 
apparatus, Cc. J. Walz 


chine, W. Umstead Secese 
H. B. Sargent.......... 
rand starter. G 
C. EL & F. M. Earhart. 


Bohne 
Simp 
tter, A. E. 
vent 


Raum.... 
Stting, sanitar 


Borsig | ; 
Dellmann ....... oe 
Eddy. 


ham ° 
& L. Corner. 


Julius & Fussene geer escces 
Rar ring, Hill & Doyal 
etreult 


establishing 


Pere Pee e cece e cere 


Crandal....... 


. Walke 


manufactur- 


ing thin, E. Ocser . Sacco 788,940 
Rrush bristle fastener, C. E. ‘Flemming. . 788.714 
Brushes, manufacture of, W. Herbert, Jr.. 788,904 
Bucket, elevator, G. Nikel.... . 788,500 
Buckle, back band, W. Mede aris. Wprres > 789,043 
Building block molding machine, J. 7 

Pn) tutes ee eabegorece senecesce 788,955 
Building construction, E. G. Pe rrot. 788,042 
Bullding construction, O. Price ...........- 788.044 
Building construction bracket, F. Me yer.... 788,786 
Bung and tapping device for use there with, 

A. Gildemeyer ..... . 788,768 
Rung for fermenting vessels, W Laux.... TS8,724 
Bunsen burner, H. F. “ay lenhausen........ 788,926 
Burglar alarm, J. Nase 788, 788 
Butter into bricks, sneahihe for forming, 

W. H. ZY. NMone&....cceeee 788,843 
Button and loop therefor, Howe & hay 788,534 
Cabinet, hunter's, Parsley & Shea.... . 789.055 
Cable haul, J. UL. Wagner...........- 788,861 
Calendar, W. Zaehringer ..........---.5. 788,746 
Can. See Milk can. 

Candy machine, A. J. MeFann.......... . 788,842 
Cane or crutch attachment, A. Kunkel . TRS.541 
Car, J. R. Bowling.. cies 788,428 
Car coupling, safety, W. D. Worthington. . 788,982 
Car door, W Cocklin 788,580 
Car door, railway, Ingoldsby & Bowling. 

788,646, 789,004 
Car Banting system, electric, Apperson & 

Coble ‘ bandade seesees TRS, 9900 
Car, low side gondola, G. I. King, reissue 12,340 
Car aide, J. R. Bowling...............- 788,627 
Car starter, Smith & Griffin 788,560 
Car transom or body bolster, “railway? J. C 

Wands eadracncoeesencoee e 782,687 
Car wheel, C. W. She rman oPree TRS, OTT 
Carding mac hine. F. N Pitts. ‘ 788 SS 
Carpenter's bracket, J. G. W. & ¢ 8 

Grieves ° TAR, RD 
Carpenter's gage. W. H. Vreeland 788,802 
Carriage seat and couch, combined, J. W 

Angel : 788,604 
@atriage top former, J. P. Shipman TRS, G8 
Carrier, E. C. Leonardson. . ‘ 788, 838 
Carts, double gear for, D. Giberson TR9,000 
Carving machine bit. 8. F. Anderson 788.873 
Case hardening, C. Lamargese 788,778 
Cash slip and refunding voucher, combined, 

Bs We GUNG, Dee oc ccccccsvccecess 789,106 
Casting apparatus, BE. A. ‘Uehling ° 788.064 
Casting metals, machine for making sand 

molds for, H. BE. Pridmore 788,673 
Castings, core for nee hollow, T. Hi 

Symington Prete rr te . --.+ 788,612 
Celery digger, L. M ‘Ya le . TSR, 745 
Chain, carrier, W. Douglass. 789,122 
Channeling machine, A. A. Ahilquist...... 788,800 
Chemical engine, W. B. Donnell . TRR. 802 
Chiorates and perchlorates, manufacture ef, 

i) Sh: <. 66s nasdeéeeoeee ve 788,631 


- 730,051 


ED wnesccedccee 
WOOENE, GOredcdcesese 
Denker. . . agin on 
ing mac bine. "Pp. Gebhard... 

W. Hileman 
and eappreen, combin 


ed, G 


Casterline.... 


Collins oe 
Sgherlino.... 


*idgeon 
7 


all 


friction, 


Oblason..........-.. ek 


Lill) 789,076 
Shrews- 


Conger 

“hols 
terior, 
. 


»by 


Greenfield 
7 


ann ea oweae a 
r the lke, folding. D. Frank.. 
Crimping machine, C. B. 

Cultivator, two-row, F. E. 
Curtain drapery clamp, ee be 
Curtain hanger, C. 
Cutter head, 


etc., 


Wideman. 


means for loc “king fold- 


eon. . 
y, F. 


A. C. 


means, G. 


- 789,021 


i 788,747 


. 788,678 


788 558 
788,581 
789,102 


788, 943 
TRS, 805 


788,938 
789,117 
TAR, OM 
788,000 
788,077 
789.011 
788,761 


788, 626 
788,698 


The Fay & Bowen Motor 


won in three events in the Palm Beach 
Races in February. 

It Was a winner in the Marblehead 
Races last July. 

No crank required to start it. 

Speed regulation perfect. 


Send for catalogue of Motors and com- 
plete Motor Boats. 
Fay & Bowen Engine Co. 
80 Lake St., Geneva, N. Y., U.S. A. 


SAFETY IN CASE OF FIRE 


hotels, huspitals, asyluma, Suet, churches, schools, factories and 
ate residences, ts doubly ‘amuted £4 oe 


EMOAPE 


in all 
all public buildings, as well as 
these structures are equipped w be. 


COVERT FIRE 


Each room and window is ied with a safe and permanent means 
of egress, obviating the veshiog through smoky or turning halls and 
corridors and consequent dangers to lite and Timp, Any number of 
people can escape easily and quickly by the om method. Rest and 
most economicai fire escape system ever devised. For circulars —— 
full particulars, address 
COVERT FIRE ESCAPE ©@., - N. Y¥. 


TReY, 


























895.00 
eon, Fishing Launch 





Equipped with our celebrated % H. P. 
motors. Known over the world as the 
“Bull Pup.” Complete catalog of en- 
gines for asking. 


FAIRFIELD MOTOR WORKS, Fairfield, Coun. 


STEAM TURBINES. — THEIR CON- 
erection. , Operation and Cc neneretal A "i307, 
2. , 











i305. 422 2 tO, 1447, 1370 

articles ja: H M ee in steam 
engineering. Price t 0 om ~ hy % mail. Munn & 
Cc Co., S61 361 Broadway, New York City, and all newsdealers. 








Road Freighting a Engines 


et 


ek 





x pr 








Siberia, 
Spain, India, Central America, Sandwich Islands 


Over 200 in use on Pacific Coast alone. 


have them. 

Engines 110 Horse-power. Wood, Coal, or Oil 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 


THE BEST MFG. COMPANY 


San = gia California 


Gabte Address, DAN Write for our Ney 
‘odes, Western Uston om and McNiel. Catalogue N 


Igniter Dynamos 
For all classes of 
GAS ENGINES 

for mabe ona break of 
La 
type price #15. Write for 
jar of magnetos, etc. 
THE CARLISLE & FINCH CO, 
233 E, Clifton Ave. 
"i 



















Our Hand Book on Patents, Trade-M 
ete., sent free. Patents procured em 
Munn & Co. receive free notice in the 


ScrentiFic AMERICAN 
MUNN & CO., 361 Broadway, N. ¥. 













Branca Orrics: 626 F St., Washington, D.C, 





A reliable, simple, powerful engine, ® 




















May 13, 1905. 





motor starting and 





Electric motors tranem: 

- a commestom controlling, H. 
merits Cag corel Heats 
Electrical wave tranam 


sae yt a. early for egttating 
the co heroft..... ove 
ee wy p RS A. Favarger ..... 










Elevator, J. 


wee lights, device for controlling, G. C. 


pt 
Eliminator, H. N. 
Embroidering machine atcnahenenit, F. Pres- 





etme, B. FT. ByGm. .ccccccepcsecscvce sees 
Engine cooling tank: Me ua combustion, 
randenburg & Hiester .......... abbe 

ae Apap the explosive, W. J. 


“It Beats the Devil” 




















A customer writes us as follows: “It bests the devil whate BRB] Perkins ....... 00s ceeeccencnesscesccee 
nan will sometimes do to save money. Two years ago I pur- Engine sparker, explosive, G. A. West.. 
chased an engine of ———. The price was very low and I Engine starting means, explosive, H. J. 
firared I would not be mech out of pocket even if theengine BR] §- « POGIOBAR «206 - ee cece nec we eres ensnccsnns 





was a failure, but I was wrong; I paid nearly twice the price of 
te engine trying to get satisfaction out of it. Neither could I 

+t any satisfaction from the people whe built the engine. I 
uess they figured they sold it so cheap they couldn't, afford to 
pay postage answering my letters, Last year I was again at- 
tracted by another ‘something for nothing’ proposition and got 
sold again. I believe I now know the difference between a 
cheap motor and a good one, A number of your machines are 
used in boats here on the river and I know what they are. Send 
me your latest catalogue and I will place order within ten days 
for one of your 9 horse power douhle-rylinder engines.” 

The above letter is a fair sample of similar experiences that 
constantly come to our notice. Perhaps you are m the same 
boat. In any event, if you are interested in marine motors, 
send 10 cents in stanps and we will forward our 84-page hand- 
somely illustrated 1905 catalogue, Address Dept. W. 





for, W. C. Weatherholt .............. 
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Write today for free booklet 
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Fruit grader and separator, R. M. Widney. 
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I. A. Timmis ..... 
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Gas burner, F. M. Ashley 
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Price includes full instractions for the care of the Gas engine, W. S. Browne ... 
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NT EXPERIMEN Gas generator, etylene 
is mac! hive has been on the PPGRE sce ccascs 
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ection Gearing, worm, Hammond & Walden...... 
ELBRIDGE ELECTRICAL se ty ©®@. | Governor, gas engine, T. B. Jeffery .789,027, 
Water St., ELBRIDGE, N. Y., U. S. A. Grading apparatus, road, E. P. Arsneau.... 
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Grain grading machine, A. P. “MacDonald. 

WATER, 25 Bbls. for Ic. Grain grading machine, AP, MacDonald. . 
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LUXU RY IN TRAVEL Harvester, self-binding, W. Douglass...... 
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Hydrocarbon burner, J. F 
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stopping device, 


88,762 
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Casho 730, 

Elevator brake, automatic, M. P. Carpenter 789,002 
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gradually developed to ite present | Gearing, variable speed, 0. W. Johnson..... 7 


Hammer, pneumatic, J. Beche............. 7 
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SPECIAL ANNOUNCEMENTI 


To be published on July 1, 1905: A NEW PUBLICATION entitled 


s American Homes and Gardens sae? sexes j 


IS new monthly magazine will be much broader in scope than its predecessor. It will have ¥ 

the word “ HOME” for its keynote. The man to whom this word has no meaning will 

have no interest in this new publication. It is the intention of the Editor to take the reader 
with him to various parts of the country, and show him how the better class of people live, whether 
the house may have cost $3,000 or $300,000. - Good taste is, perhaps, more necessary in the 
building and furnishing of a house of small cost than in a mansion of importance. 

The Editor will not leave you on the outer doorstep, however, but will take you within, 
where you may see how the house is furnished and decorated, and how the owners'live. Then 
you may have a walk through the garden, and then to the summer house, where,.perhaps, the 
plan of the formal garden culminates. 

There will be published articles on room decoration and furnishing, showing how the furniture 
may be arranged to produce the best effects, what pictures may be hung, and what bric-d-brac, 
inherited from some former mansion, may with advantage be 

Each issue will contain an article on some important mansion, showing, if possible, various views of the 
exterior, the interior, and the garden. Plans are published with most of the residences shown. 

The new publication will be issued monthly, and will be somewhat smaller in page size than the “ Building 
Monthly,” viz.: 1034 x14. It will have a handsome colored cover. It will have about 50 pages each issue. 
Price, 25 cents each issue; $3.00 a year. 








‘SPECIAL OFFER TO READERS OF THE “SCIENTIFIC AMERICAN” ‘e 
11906 ode mie er |. ne aeiten plies wl, be $2.50 for * amie foeg ont Contees” for one year from July 1, 1905, to 
—— receive free of charge Scentiia Dmeeicen Buikdng lonthly ” for 
one subscribing after June |, 1905, the subscription price, without exception, be $3.00 a year. - 
Subscribe at once and obtain the most favorable terms. 





iN @ COMPANY, Publishers, 361 Broadway, NEW YORK 
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By T. O’CONOR SLOANE, A.M., E.M., PH.O. 


Se 


Handsomely 
Bound in Red 
Leather, with 
Titles and 
Edges in 
Gold, Pocket 
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American Tool Making and 
Interchangeable Manufacturing 


By JOSEPH V. WOODWORTH 
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By R. B. MATHOT, M.E. 
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Price $2.50, Pestpaid 
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Log sled tramway, A. H. Wate o* 
Loom bobbin, cotton, J. H. Whitten. epacece 
Loom center selvage mechanism or attach- 








Armstrong 788, 
Looms, wy ae! for winding fabrics x 
A. 


skein form narrow ware, 

WE: Rvvdn din bbe aa denne ves ebescees ats 788, 
Lubricator, J. MeQuead ...........66..000+ 789,101 
Mail chute, J. W. Cutler.................: 788,700 


Banggertet. Ooi holder and lighting appliance, 


ChdberUbic eas poaeeseses 841 
Marking Be areas, machine for, BE. V. 

MEER. -dx-00's Se dio Bianeesskhetecequndess 788,623 
Motes Mom, Fi. TROON ivv'd'es +6044 ecersaca 788,730 
Material treating Separated, B. N. at 

788.74 . 789,100 
Mattress, J. B. Andres .......0cseeccsnecee 788,874 


Measure, hoof, C, E. Murray............++. 
Measuring device, G. H. Dts b0dec0hediee 
Measuring device, J. Bannet.............. 
Measuring machine, seed, W. Brough 


Meat tenderer, J. Raine .........6-scese0s 788, 


OP i nc csegy ageccee sdanee 
Metals, extracting, J. A. Just.... 
— from their solutions, reduci 
Milk cab, J. B. Gonover ......... 
Mine door operating mechanism, Good & 





TE ch bald Kebbeeieieaits 44 s06ebns.covis 788,898 
Mining drill, F. W. Olcott.............0--. 788,503 
Mirror holder, adjustable. Crane & Hurd.. 789,008 
Mold cope filling machine, J. Root........ 88, 
Monolith, process of and suelens in, H. 

BOE Hob ose ccccthesewsounsbesvcancede 788, 
Mop head, H. Bitner ........0.sceeeeeeees 789,115 
Mop holder, H. Bitner pibabensatdachcovahs 788,7 
Mosquito nets, lamps, or the like, device for 

supporting, A. 8. Powell ............+. 788,847 
Masic leaf turner, J. D. Trombley......... 788,740 
—— instrument player, pooumatie, L. U. 700,080 


playing, E. F. Smith Fives envecesese dee 7 
Nall set, FP. Thompson. ........ssesee0+5 
eeateg in ‘machine, . IP 


d a pliers, or similar tool, W. A. Ber- 
Noodle cutter, W. V. Heinz... oe 

Numbering machine, "BE. G. Bates. .789 
Nurling machine, BE. Childs........... 





Nut cracker, D. L. R. Rocblits............ 7 
Nut for vehicle nuts or the like, lock, G. W 
DONT ovs-vecnseensiasevensbesonstionees 7 
Nut lock, E. 8. Hawkins.........+-+-++0+: 
Nut lock, W. W. Wise, et al........-.0-+- 788. 
Nut, ‘top prop, H. Higgin...........-+s-e0+ 7 


Oar, bow facing, F. Maco vevervanss 
Ore Gantt. Cad sizing machine, W. E. 
Ore separator, C. W. Strong ..2.222222155: 
Ores, treating fine, Baker & Hearne........ 


Ozonizer, electrical, C. A. Sahlatrom....... 7 


Packing, E. D, Harsen ..........+6.0eeees 
— pad, BE. J. Stewart........-.++++++ 


Paper, machine for figuring endless zed, 
Hennessen & Spix .......0csceccesscce 
Paper making apparatus, R. W. Bainbridge 
Paper making machine, L. F. Jurgenson.. 
per stand and cutter, roll, J. G. Cox... 
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pa. IE posers bene exisees “ita davenee 

cent, ba Paireniid 4 Prerson ate 
Paving rammer, W. A. ame orescoutes 
Pencil, A. BE. eating PAM ss cisdcvecssicus 


Perborate, makin o Liebicnec oeenaciee 788, 


onograph eylin ers, fanins. we H. paves: 5 


roemen ie Svelaphas A-&., a .” 
Silene baiebevars suk cdvecvessdnequs 788, 
Planet GG,  RMBOIGO < vecccccccescocceceecce 7 
Pick, miner's, W. W. Hoover...........-+ 788,719 
Pile fabric, woven, F, Hammer............ 789,020 
Placer meenine, H. J. Swarts...........-- 788, 
Planter, TUR in Sicncnsecveseucsccnye 788,717 
Piastie wieek” "molding machine, C. P. 
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atus for, F. Schmidt .........++.ese0. 
Protractor, ©. EB. Mentser.............-... 
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Pump mechanism, R. BE. Green............ <7 
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neewey awitch, automatic, U. A. Wood- 
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Railway trains, means for automatically 
stopping, R. A. Johnstone............ 
Railway vehicle bogie, I. A. Timmis...... 
Razor, F. Kampfe.......--.-«+++++ 788,834, 
Razor, O. ——_ eeadeedecvevevesveeates 
Razor, safety, J. Christ 
Reamer, expansive, J. ©. Adking.......... 
Receptacle closer, F. G. Nicolaus.......... 
Recorder. See Time recorder, 
Register hook, H. B. Rowse. ..-..-++ece-e-- 
Rotary engine, ye ae «& ho * naman sodecees 
Rotary engine, 8. J. Lawrence............ 
Rule, ae or spirit calculating slide, F. C. 
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All boats are sold direct and every boat ts fully guaranteed. Prompt deliveries. 


The W. H. Mullins Company (The Steel Boat Builders), 11@ Franklin St., Salem, Ohio 
Member National Association of Kngtne and Host Manufacturers 
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